
jp07188318/pn 



L4 ANSWER 1 OF 1 
ACCESSION NUMBER: 
CROSS REFERENCE: 
DOC. NO. CPI: 
TITLE : 



DERWENT CLASS : 
INVENTOR (S) : 
PATENT ASSIGNEE (S) : 
COUNTRY COUNT: 
PATENT INFORMATION: 



WPINDEX COPYRIGHT. 2 003 THOMSON DERWENT Oil STN 
1993-078224 [10] WPINDEX 
1997-261259 [24] 
C1993-034460 

(Co) polymerisation of olefin hydrocarbon cpds . - using 
catalyst comprising chiral bridged indenyl gp . - contg. 
metallocene as transition metal cpd . and co-catalyst, 
partic . aluminoxane . 
A17 E12 

ANTBERG, M; ROHRMANN, J; SPALECK, W 
(FARH) HOECHST AG; (TARG) TARGOR GMBH 
20 



PATENT NO KIND 


DATE 


WEEK LA 


PG 


MAIN IPC 


EP 


530647 


Al 


19930310 


(199310) * GE 


23 


C08F004 


-602 




R: AT BE 


CH DE ES FR < 


GB IT LI LU NL 


SE 






AU 


9221254 


A 


19930304 


(199316) 




C08F004 


-64 


CA 


2076775 


A 


19930227 


(199319) 




C08F002 


-00 


ZA 


9206402 


A 


19930428 


(199324) 


46 


C08F000 


-00 


US 


5278264 


A 


19940111 


(199403) 


13 


C08F002 


-06 


US 


5329033 


A 


19940712 


(199427) 


13 


C07F007 


-28 


AU 


650776 


B 


19940630 


(199430) 




C08F004 


-64 


JP 


07188318 


A 


19950725 


(199538) 


17 


C08F004 


-642<- 


TW 


300901 


A 


19970321 


(199725) 




C08F004 


-642 


RU 


2078771 


CI 


19970510 


(199747) 


15 


C08F010 


-00 


EP 


530647 


Bl 


19980128 


(199809) GE 


33 


C08F004 


-602 




R: AT BE 


CH DE ES FR GB IT LI LU NL 


SE 






DE 


59209163 


G 


19980305 


(199815) 




C08F004 


-602 


ES 


2113392 


T3 


19980501 


(199824) 




C08F004 


-602 


KR 


254304 


Bl 


20000501 


(200126) 




C08F010 


-00 


KR 


257176 


Bl 


20000515 


(200128) 




C07C013 


-465 


JP 


3389265 


B2 


20030324 


(200323) 


21 


C08F004 


-642 


JP 


2003183189 


A 


20030703 


(200352) 


19 


C07C013 


-465 



APPLICATION DETAILS: 



PATENT NO 



KIND 



APPLICATION 



DATE 



EP 


530647 


Al 




EP 


1992 


-114464 


19920825 


AU 


9221254 


A 




AU 


1992 


-21254 


19920825 


CA 


2076775 


A 




CA 


1992 


-2076775 


19920825 


ZA 


9206402 


A 




ZA 


1992 


-6402 


19920825 


US 


5278264 


A 




US 


1992 


-934573 


19920824 


US 


5329033 


A 


Div ex 


US 


1992 


-934573 


19920824 










US 


1993 


-142512 


19931025 


AU 


650776 


B 




AU 


1992 


-21254 


19920825 


JP 


07188318 


A 




JP 


1992 


-226230 


19920825 


TW 


300901 


A 




TW 


1992 


-105583 


19920715 


RU 


2078771 


CI 




su 


1992 


-5052582 


19920825 


EP 


530647 


Bl 




EP 


1992 


-114464 


19920825 








Related to 


EP 


1997 


-101674 


19920825 


DE 


59209163 


G 




DE 


1992 


-509163 


19920825 










EP 


1992 


-114464 


19920825 



ES 2113392 
KR 254304 
KR 257176 



T3 
Bl 

Bl Div ex 



JP 3389265 B2 

JP 2003183189 A Div ex 



EP 1992- 

KR 1992- 

KR 1992- 

KR 1999- 

JP 1992- 

JP 1992- 

JP 2002- 



114464 

15247 

15247 

41973 

226230 

226230 

300853 



19920825 
19920825 
19920825 
19990930 
19920825 
19920825 
19920825 



FILING DETAILS ; 



PATENT NO 



KIND 



PATENT NO 



US 5329033 A 

AU 650776 B 

EP 530647 

DE 59209163 G 

ES 2113392 T3 

JP 3389265 B2 



Div ex 
Previous 



Publ , 



Bl Related to 
Based on 
Based on 
Previous Publ . 



US 5278264 

AU 9221254 

EP 773204 

EP 530647 

EP 530647 

JP 07188318 



PRIORITY APPLN. INFO: DE 1991-4128238 19910826 



REFERENCE PATENTS : 

INT. PATENT CLASSIF. 

MAIN: 

SECONDARY : 



ADDITIONAL : 
BASIC ABSTRACT: 

EP 530647 A UPAB 

Polymers (I) 



EP 344887; EP 399348; EP 433989; EP 433990; EP 485822; EP 
485823 

C07C013-465; C07F007-28; C08F000-00; C08F002-00; 
C08F002-06; C08F004-602; C08F004-64; C08F004-642 
C07C001-24; C07F009-00; C07F011-00; C07F017-00; 
C08F004-60; C0 8F0 04-82 ; C08F010-14 
C07F0 07-00; C0 8F004-625; C08F010-0 0 



20030813 

are prepd . by (co) polymerisation of olefin of formula 
Ra-CH=CH-Rb (1). Ra, Rb = H or 1-14C hydrocarbon, or Ra and Rb form with 
atoms joining them a ring at -60 to +200 deg . C and 0.5-100 bar in soln. , 
in suspension, or in gas phase in presence of a catalyst comprising a 
metallocene and a co-catalyst. 

USE/ADVANTAGE - Prodn . of isotactic (I) using (A) as racemate, of 
optically active (I) using pure R- or S-forms, and of isotactic with 
atactic (I) if meso-form is not sepd. (II) have narrow mol . wt. 
distribution; high polymerisation temps, (e.g. 70 deg.C) can be used, 
activity of (II) then being high; at these temps. (I) with different high 
mol. wts. can be obtd. without using H2 as mol. wt . regulator, so (I) with 
terminal unsatd. gps . (for subsequent functionalisation) , and, in 
stereospecif ic polymerisation, (I) with differing stereostact ic sequence 
lengths, can be obtd.; (I) have suitable morpholog 
Dwg .0/0 
FILE SEGMENT: CPI 
FIELD AVAILABILITY: AB ; DCN 

MANUAL CODES: CPI: A02-A06B; A02-A06C; A02-A07; A04-G01A; A06-D; 

A10-B01; E05-B02; E05-C; E05-E; E05-F01; E05-F02; 
E05-G 



<I9)H*BM«W (JP) 02) If) 4^ ^ $g (A) (H)ttfftHB&MS* 

4MH*7- 188318 

(43)^HH ^7^0995)7^255 

(51) IntCl. 6 Sfcg'Jfe^ /rl*)&3!#^ F 1 ST€**®F?f 

C0 8F 4/642 MFG 
10/00 



^SfB^c *iS^ H*3RCD&7 OL (£17 H) 



(2i)ajK#^ 


ftS¥4- 226230 


(71)fflBA 


590000145 












¥/&4if(1992)8£25B 




H-fyj*»*ftB» 65926 77>^7^ 








h • !7A • T-f > (#ifcfcL) 


(31)ffi5fe»^?6## 


P 41 28 238:8 


(72)«iJMf 




(32)«5fcB 


1991*8 M 26 B 




H-flfaBiyftBB. U— f)U^jJ\. XJl 




H-ff (DE) 




y/t»;bIJW^h7-t 63 






(72)38 W* 
























(74)«BA 


#a± {EB 3tS& W3*) 











(54) *I/7-f>#yv-(DK6!« 



(57) mm 

imat] mm, jm-ta^ y**:^ 
nisi i 



(CR 8 H 5 > ro 




[C* B R 9 ), 



(I) 



i^i^i; c/iMM^^ y -7-^ t/: ?)t c 



ffctK - (CR 8 R* ) m — R 7 - (CR* R 9 ) ,, 
-*«-o»±0«JsEJl«r*i-*«l-C*9 , {BLR 7 tt 
(HE0I) ^70^T't)J:<, tLTm+nllOifcll 



] 

im^Ml) 5£ R" -CH = CH-R b 
hi. < . *3SW-T-4 fcHJt**:?*' l ~ ] 4 <r>m\\L*% 

?g^^T-*fc(±mHT— 6 0-2 0 0 C C 
<7?;SS. 0. 5~1 0 0 bar (OS.t><0 i> t Til^feJPJt 

I 

[ft 1 1 



(CR 6 R 9 ), 



10 




(CR 6 R 9 ), 



(2) »W3P7- 1 8 8 3 1 8 

o 

* M J ttffl«B#»0«]Vb , JBVb*fc«t|SVlb J* 

R 1 Jo <fc R 2 tt3[vWcRIC'Cb»4roTi^TfcJ:<, 
zkf^JSi^ ^Pjtlg^rgc 1 - 1 OcOT/U^A-S, j^^^-r 
SJCI-I 0O7./P3*'>I, **WtF«6-1 OcoTU 
-'US, j^JSl^Sfr 6 - ] OcOTy— yu^^S, j^gl 
«-¥*2-l 0(O7y^ = ^i, «*ffi^»7^4 Oct) 
ry-yu7/u^/uS % S^fiST-JR 7 — 4 0 coT/u^vi-T 

^ n y >JgC^K ^ p ^rVfk $ ixT V ^ X I 
1—10 (^Tyu^^S, ^tStJ^Sfr 6 — 10 COT U — 
St/:(i-NR 2 ] ° , -SR 10 , -OS i R 3 1C , - S 
i R3 10 ^/tJi-PR^ 10 ST'fof9, ^co|gR 10 te/>D 

JR^HS 6 — 10 COT U -;i/ST*i? 19 . 
R 6 *5ctI/R 6 fi£VM^lRli:Tfc«*oTV^Tt«t < , 
R 3 *5it/R- izot^TE«L*:*««r*L*UTiiai 

R 7 f4 
Hfc2] 



20 







* 


R 11 


R 11 R 11 




M 2 - 


, - A 2 - K 2 - 


. - A 2 


R 12 


r 1 2 tia 


R 12 


R 11 


R 11 




I 

c - 


, - O - M 2 - , 




R 12 


R 12 





«CR 2 - 13 , 



R 11 
1 2 

O - M - 
R 12 



o - 



= BR J \ = A 1 R 1 \ ~Ge- s - S n -O-, 
-S-, =SO. =S0 2 , =NR n , =CO, =PR 
ai ^yb(i=P (O) R ll T-fc!K -r-cor^R J \ R 12 :&J; 
U ? R 13 iiSV^rfH3i:T^^^oTV^T^ < i:< , **« 
^ ^p^JSr, jK*JS^»1~3 0cOT'U*/uS, 

6 — 1 OCOTy— ^8^6-1 0cO-7yb^n 

^2-1 OCOT/U^^A'S, jptsftSl ^HS 7 - 4 oco 

^Stfc^^tliR 5 ^ R J2 £*:teR" £ R 13 itt* 

H^x^x & coigns J®^- £ -»i::j«o T» SrJgfiB; I 
M 2 y/i^=»**fctt»l^*?K 

r* *>itfR* ttEir^ni:^t»*oTt^r t «t < , 



40 



9, m+ntttO, l£*:te2Tfc5e ] t?*$iX*ft-& 

fcttttSU/R-T'-efcO, R 3 fc^c/R 4 ttElrMrlBD-Ct 

^.V/DbX n-y^/b, ^y^K JBH^/U* 
fctt^d-^v^-y^fcO, R 5 *5J:l>'R 6 ttl^i:Wi: 

•9 % R 7 

Hk3] 



1 

-c- 

i 

R 12 



R" 
1 

i a -Si- 



50 



[&S*^3] 5tl SS^S-R 1 £R 2 , R 3 ^ 



(3) 



4#ffl¥ 7- 1 8 8 3 1 8 



R* t "t LTR S kR e 36«V»i"n(0»&*,Wi:-C*5l» 

[§S**g4 ] Jflt^SSt I coy 9x2±^ffi r a c - Is y 
^/UzsD >\s— tf7x- (l~ (2-^^/u-4 -^^/u-f 

y ^/ui>y vu-fc 0 ;*.-- (i- (2-yg^u-4 — f 

o fc°/U-f ^x'nyU) ) is/Vz2=L r> A- n ^ ^ K x r 
a c-y>f/L">y^-t^- (1- (2->5">U-4 

h\ rac-^f^-7x^/!)yl/^ (1- (2- 10 
^ f yu- 4 - ^ V / d t>-f >t^^) ) - is/Uasz r>* 



* Ms-is? X2=?4 Y\ r a c ^/U-> y fc*J*- 

(1- (2-^fvU-4-.^f /W-Of^/W ) Cx/lTJ 

n ry A- ^ d ^-f h\ rac- i^y y yut:'^- 

(1- (2, 4 - \s*^-i\"i ) -Sz/un-r) 

J* — isi? xn"7^ K£fctt rac — J-J^s]) /Ut7- 
(1- ( 2 - ^ ?VU- 4 — in^'M* >^-/U) ) 

[ffc4] 



"1 



R 1 
i 



Al - O - - Al — O - 



" AJ 



<") 



KJBWfcl ~ 6<D7/U^S, ^*iT»6~l 8 COT 
11 — yu**fctt**JR^--e*>D-t Ltpli2-5 Oco^ 

I 



R 
I 

O Al 



(III) 



P*2 



nssR^ass^T^ y ^i^-efcsis**! 1 ~4co 

[19**16] /l^Sfftttttas^/ur/us y 30 

[It** 7 J ^1 co> ^ P-feVSra^jR^-t?«^i-<5 
ttji^^Il^oiUV^fcfilll COTVU^ y ^^iCT^f/l 
Stt'fk-r 5 6 (cf5^co^^ e . 

[000 1 ] 

[0 0 0 2] 

^^JP^coM^iciltirft^T^o^, 
[0 0 0 3] te^^fiCD^JJ tU7^ >tt8SS0«Sfcfi 

5* rco^Srffl^T, ^u^&ftffttfitei'CT-tL.T 50 



[0 0 0 4] T^y-^^f y^-^^Pk'uyij:, ^ 
u> t°^- (4, 5, 6, 7-r h7t Kp-l-'f 

thm^mmi 8 5, 91 8-§-n»«#fR) 0 ^co^y-^ 

[0 0 0 5] ^ # ot >07;PS y *t>-e©»»Jftf 

Sr^-T^) ("K-Y^#ITHJ«^MJB3, 7 2 6, 0 6 7f 
[0 0 0 6] 

-^^n^^f K^octt^^^ U>- (4 ? . 5, 6, 

$v=7s( K*5iU?y ^UTvu^ y *1>->£rS® ir-f*5fcfe 

o t°U>S:®i®S-^(wioTffiiiST#S (J. Am. C 
h e m. S o c . 1 0 9 (1987) x 6544# 

ttgtftffl co ^ n 6 co ^ Sr ffl t * fc CO T-WSap 65 « 

[0 0 0 7] *«{C*|ffcBa)Htt, SiUt IT, Xoco 
^felSfi^coy y 5/ ^8Blr»LT 2 -teClTA'^L'- 

9 1 /8 9 2 SicEHSc^^Tl^,. 



(4) 



4*IW¥7 - 1 8 8 3 1 8 



[0 0 0 8] 

l&WJj>m®:l £ 1 klrZPm] LA***as& % fffi*0 

i^ic«*0$H^fi0/Ky tU7>( C 
T 

- > 1 0 0 0 /in ^sp*&'tt«0*y ^--|&*0»JRS: 20 
[0 0 0 9] 

[ooi o] 8ot*8fltt, a: 

R* -CH = CH-R b 

[St^K R* *3«kU*R b tlS^l:BCTtU4oTPT 
t± < > 7K^J©- : r^/c^^^^l -1 40j^fk7jc^ 30 

S«ir^/:l^ffi-r'-6 0-2 0 0t 
cor^.*, 0. 5- 1 0 Obar 0/E^0 £ T»j|££JRffc: 



k 2 - 

R 12 



R 11 R 11 
- A 2 - A 2 - 
R 12 i» 



R 11 

A 2 ■ 

R 12 



I 

[001 1 ] 
[ ft 6] 




(CF £ R 9 > 



[0012] Kt, M 1 iiJBJH»*c>JSiVb , SRVb* 

1 OCOTyU^r/Ug, j^^T-^1-1 (XOTyUs^rv' 
S> fc$sJW^Wt6— 1 0 COT y — /Ug, — 

1 0OTJI-/^yS, ^iRK^-ft 2 - 1 O^TV^r 
— ^^Bi^t 7 - 4 0 07 J) -/U7;u^/l/l % 

^flftl-^l O0T/l^/Ug x iKSl/S^Sfee - 1 0(DT]) 
-^m^tzn-NR^ 0 s -SR 3C \ -OS i R 3 3 ° , 

-s i R 3 ao iktzte-pR z >° mxfov, *<DmR 10 l* 

^^Bt » 6 - 1 0 U - /i/ST** 9 , R s jSXTJR 
6 teSl^rl^CT'fcS&oT^Tfccfc < . R 3 *5j;t>'R 
* Coi >T IS® LfcJMcft* L L TiiaoW«z**JH^ 
"Cfc <fc< , R 7 tt 
[0013] 

[ft: 7] 

n 



CR 2 * ) - 



R 
' 2 

M - O - 

r 12 



R 11 

1 

- c - 

k 12 



R 11 
- M 2 - 



[0014] =BR , \ = A!R 1 \ -G e -Sn 
-O-. -S- s =SO, =S0 2 , = NR J \ = 
CO, =PR n 4fcfi=P (O) R J1 Xk>V. ^0|jgiR 
3 \ R 32 ^J:t>'R ,3 (iSiWi|W)i:Tt>S^oT^T(>J: 
< , 7K^i^T-, ^n^V/j^ j^^/^^l^ 1 - ] 0(DT 



7-4 0(O7jJ-^7/Udr/H, ^^^-^8-4 0 0 

r y - r ,/u ^- - i yc 7-40^ 

y — ^ai-CibS^fcttR 11 ^ R> = tfc|4R J, i: 



^Sf/^^rfte - ] 007!)-^ «*W?ft6-l 0 50 «S:J0rt;LTfcJ:< % SfcttR^SfcttR ,= «R* *fc 



(5) 



4tBB¥7 - 1 8 8 3 1 8 




(CR 8 R 9 ), 



(I) 



8 



(1R & t^^^^iX^^^i-^ST-t-ftfC^oT 

fcfi2T*9, m+ntt(K 1 £ fete 2 "CftS* 3 "C* 
[0 0 1 5) T/u*^*±it«««>*fcf4tt»^ilLfc 

[0 0 1 6} *«WttJE^, ±IE*tt-C*3»*lx6aKy 

J!ti*t»*5J:t«:i 
[0 0 1 7] 
[ft8] 



10 



20 



[001 8 ] t?*$na> * o-ir^J: OfiSS. I <K 

M 1 tt«JW#*<alSlVb , *Vb*fctt*VIb i^-tlt* 30 



R 11 
i!2 



R 
'2 



1 1 



,11 



»2 

K — M — 



A 1 ' 



R 11 
M 2 - 
R 12 



* [0 0 19] R J *3iVR 2 »4St^Z|Bi:t?fc»4oT 
-3(07^3 + ->I, J^fStJ^Sfc 6 - ] o, 3*1;: 6 -8 

orv-^m. m&m*&6^i o, **K:6-8coTy 

-/U^-^r->S, R*JR-¥-ft2-^l 0, Sl:2- 4CDT/U 
y^^S, glgt|7-4 0, SC7-1 0^)7!/- 
/UT/U*/US, 7-^*4 0, 7 — 1 2 COT 

yU^r;U7!i-/Ul, ^lgT&8-4.0, »l:8-l 2 

[0 0 2 0] R 3 jJoitfR"' ttSlMC|BC-Cfc»4oT 
^Tti<, ^n^Uf, *«C**JB^ % *#SJ^F-4 
7t . ^ n y >fb S jxt L^Ttil 

1-1 0<DT/\s*Jvm. SCM^l L i]-4^7^ 
jK*/S-¥-»6-1 0tO7y-/uS, 6 - 8 O 
Ty-yuS^/cli-NR^ 10 , -SR 3 °, -OS 

i 3 10 . - Si 3 10 £/cte-PR 2 l ° ^T'fc«9> -r:<Dm 

1-10 oOT/i^A^ ff * L < 

[0 0 2 1 ] R 6 3oJ;t/R 6 ^Sl>{r|^J IT .ttgio T 
^tt±< . »* L < temCX'foV , R 5 *5j:U^R e (4 
TKSSJS^-CfcoTt J:t^i^^^^t><!:T-R 3 *5j:U< 
R*tro^TKttUfc*«**P*-*. R 6 *5 «t c/R 6 ' 

-4(07^1/1, 0il*_f4V^vK JtfvK 

[0 0 2 2] R 7 it 
[0 0 2 3] 
li£9] 



R 11 
1 2 

0 - M - 



1 1 



C - 

i 12 



o - 



R 11 

i 12 



[0024] =BR n , =AlR n ( - G e - , - S n 
-O-, -S-, =SO. = SO: , =NR n , = 
CO, =PR n i/:lj:= P (O) R 1J T-fc9, t<D^R 
■\ R 12 ^J:U'R 33 f45l^rfR)i: T'b^^oT^Tt «t 
<, *#J55W- % A D y^t, 0 CO T 

1 -4 (07/^^1, 
fiiJleW-T-ftl— 1 0^)7^*D7/u*yui, ff 
*L<f4CF 3 2£, K*W-¥-»6-l 0(DT }) —^m, 

.»s l < rtjajWR^ft 6 - s cot u — /uas. «*m^ft 



50 



6—1 0^7/^o7!)^I, L < tt^V^^/u 

j^^J^^f $fc 3 — 1 0cOTyU^^ri>S-, 
ff 4 L < liftJHR^ft ] - 4 ©7^a * ->S % mz* V 
^rv/S% ^^^^$4 2 — 1 OCOT/W^^/U^, *f*U< 

0 COT y — ^T^>/U36, L < tt«*ff^F-« 7 - 1 

ocot y — /u7/u*^s, **w j ?-»8-'4 ocory- 

/U7^^^/Ul, i&TS L < 8^ 1 2cory 

- /U ^ = 4 /c »jR*l]R-7-» 7 - 4 0 CO T vu^r ^ 



(6) 



] S 8 3 ] 8 



10 



T U -/ult'fc S fc fi R ' 1 1 R 12 £ fc tt R 1 1 <t R 1 3 
MLTU<, Sfctt, R^SfcliR^ttR* Sfctt 

[ 0 0 2 5] M 2 ttS*. 
S**fcttyy^=9A-C*>ao R 7 li=CR n R 12 , 
= SiR n R 12 , =GeR n R 12 , -O-, - S = 



[0 0 2 6] R s rfciO^R* HtElrSznc-CfcHftoT 
KHCTfe*4oT^Tt>J;<, 0, ljfc«2, SU: 

fctt 1 T*fc3 c . 

[0 02 7] let, »lC*¥i]*>^n-fe^f4iCA, B 
*5 J: i>X 

[0 0 2 8] 



SO, =PR n Sfctt=P (O) R 31 T'fc^C0^*^jT* 10 [ftlO] 



(A), 





[0 0 2 9] 

Nti l 1 



fcffcl 




(C) 



30 



[0 0 3 1 ] =^7^4^ *o-fe^SRtt. v -fe ^ £ L 
< ^ IT^iiijfCST^ y # ^ ^ y ^ - 



[0 0 3 0] Kf, M 1 JiZ r TfctK R 3 *5«fctfR 
2 ^^^yuSi/c^ig^^T-fct? : R 3 fcit/R" -ft 

<9 ; R 6 *Dctt>'R 6 fi>^^4fc(iJi^ywST**?^, R 
■ , R 9 N R 10 ^oJ:L>'R ls ^±f£O^f*^W-t^, ] T*40 

H 2 R c +^5 1 ^-LI >HR< LI X- (CR*R s ) ft — R 7 — (CR b R v ) a -X 



[0032] ±&m±i*<Dft%m^mt Lt^a-c* 



H 2 R d +^;i/-Li *H R d LI 



HR C - (CR 8 R 9 ) 0 — R 7 — (CR*R 9 ) e — R d H 



2 r/^ip- L I 



M 1 C 1 4 



L i R c - (CR 8 R*) B -R 7 - (CR 8 R 8 ) B -R d LI 



[ 0 0 3 3] 



[ft: l 2] 



11 



(7) 



- ] S 8 3 ] 8 



<R*B 9 C) m - R< 

/ \/ CI 

R M 1 

(R*R s C) n - R° 



(R f R B CL - R e 



R'Li 



CI 



\ \ 

R 7 M 

/ / 



CI 



(R'R'C),, - R" 



(R'R'C)„ - R' 



R*U 



I, \S 

r m; 



(R e R 5 C)„ - R° 

[0 0 3 4 ] (X= CK Br, I > 0- h ^>^S) 
[0 0 3 5] 
[ft 1 3] 




20 



H 2 R° 



[0 0 3 6] Mig^ffittXK^fc^ftiT-fcs ; SP*>, Jo 

urnal of Organometallic Chem. 288 ( 1 9 8 5) , S 

6 3-6 71, 3 — Dy^WfFfflJP^BB»0, 3 2 0, 

7 6 2 W*W«*5 X t/HJSC?!l#Sgc. 

[o o 3 ?] m*»wt Ltfflp/c2, 4~m^>y 

a ) aiEORJC*«Z*Lfc«ffi^*n (S y n t h e 
sis. 1985, 1058) XfoZ>>r hT/i^t KSr 

[0 0 3 8] * (D*r hT^rt Kirv^ o^i/'iy 



30 



40 



* [0 0 3 9] jRWO<b&*M*tfUtfc U«fflt^5o IE 

®t*^ 6«iei4t/p* y &jr-*5 ,ttf7/u* y ±m&m 

h^i, flitftF!l?A-y^y7-h, thy 

K # y r>^— ^h^^ y 7— h:fc<fctMc®Kfc;>?7 y 
[0040] m^^^m^um^it^co^r^it^ 

: ttSO-tyUJttt 1 : (1—1. 5) : (2- 
3) , ft\Zl : 1. 1:2. 5X*ibZ<D1>mtLLi\ 

[0 0 4 1 ] RJSft|£tt-4 0^—1 00t, 4#i^0°C 
-2 5 c C^^UT-&^>. RJ»$Wttl5BUi: IT 1 0#- 
1 0 0B#[ffl s mz 1 P#GB~3 OB#BB<DBOT^5S-C#-5o 

[0 0 4 2] 4-iiLX^/mt^^^lti4>T'^^4-iiL 

x^smt&Zixtz 2 y/y >iz-f&m%fttn ! JDizi$ 

oT^ftlfitl: (Organic Synthesi 
s. Col 1. Vol. V. 1 9 7 3; K6 4 7I) , 

[ 0 0 4 3] 2, 4 -«*^>7*>JW4— «tt*IM4flc 

[0044] 
[ftl 4] 



,(3,4) 




R C3.<) 



(8) 



4$BB¥7 - 3 8 8 3 1 8 
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[0045] b ) i&<D^ifetem&mmmuT<Dm'm 

n jCftk ( J . Org. Chem. 195 

8, 2 3. 1 4 3 7) ^fe^*PO*tttra«tt*ffi(Cj: 
o Tig ^3 (3 gift $ iXfc ^ o >m i?=t- *7vU£ &J& £ -£T 

[ 0 0 4 6 ] t®^^*ffi(wioT^^^^^coiJD7K^fi? 
:teJ:tmSMM^ -«tft*Jxfc^o t e :*>gm>»f$5: 

(5.6V co 2* 




CH 2 X 



CO-R 



14 



ti:2, 4 - lift] --f >^'y ^Srfcfc bi-»ft*« 
[ 0 0 4 7 ] ^co^&^ct^y N>c0j1t£4oJ;l>^< 

[0 0 4 8] 
[ftl 5] 



CO-,R 




C0 2 R 




,13,4) 




»13,4) 



(5,6) 




45,6) 



R 13,4> 



[0 0 4 9] **W^«^T«fflSlx6«jttj(lr±, 3*11 X [ftl 6] 
[ 0 0 5 0] ^ 



R 1 
i 



AJ- O AJ — O" 



• Al 



[0 0 5 1 ] [5£4\ R 14 liSi>l:Bi:Tt»4oTP 
2-5 0. Sic 10-3 5 0»ftT*5o 3 T«$tL5 

»«^a»*3 J: UV£ fc ttati 1 1 

[ 0 0 5 2] 
Ht 1 7 ] 




(HI) 



[0 0 5 3] Kf, R"S3J:U f ptt±IEO*!*SrW'*- 

*• 

[0 0 5 4 ] *R"3ft«*4a»fr|Ztt, y^yut**«R 
£?£L<, **JW-7-4*:tt>f y^/UttO. 0 1-40 
[0 0 5 5] Tn^ y ^rt>|j:^^S!:J;oTfe^ 

~ ? ^ - £ i £ft g i t-g- 4£$5 J; 4 fc |4 T /U c - r> 

At Ky K-j^ft7k3?ft^&7]< (ft*, D&\ 
fcHtJ&£Lfc, M;ttf3£A*) iTOtt»a (Wilf h 



COS^ofcT^S h y T/U^r/U (AIR 3 +A 

(S. Pasynkiewicz, Polyhedron 9 (1990) 429 5o£Zf3 

[0 0 5 6] Tyu^ y 1 1*5 J; tfl 1 1 cojEffltft«5g 

30 i±*gfejxTWjrt\ K56*ffi^aSR^«ftBBIRJz. i^TcD 

****«afti-* r i Tfcs 0 

[0 0 5 7] >^a-fe>SrS^SJC{-*5^Tffiffl-r-5£il 

[0058] mf^mit^co^mmmtitmm^m^ 
m-tz* m±m ft* « a , iM&tt a it* * £ it 

ft* * T fc 5 c , hA-^> £ ft i~ 5 co *fij t 5 , 
[0 0 5 9] <£>Tvi^ y ^iJ-ycoJRftfi**) 1 fift 

% 753EttfPBB**-C<OgBH, 2*1:: 5 -3 0Slfi% mm 
rtT&3( ^n^ixOfiS% tt^flJ^frSrS^ir-t-S) 

j^Lfc^b lmo 1 OT/U; / ^e-i^>^7t 9 1 0 — 1 
mo 1 coSTtt/Bi-^cD/^?^ Ll\ ^fllfSttftWFBBtt 
5#-6 0H#ffl, *i:5-6 0»-C«>5 o ^MSttitfi 



II 50 - 7 8 -1 0 0T\ 0-7 OTC^aflC-C**-*-*,. 
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[0060] * ?u±^t*^mm&ix fc*fciififf(z 

[ 0 0 6 1 ] igi-^ffi^{C^0iJ^IX^y # — {f/K T/U 

y >Offil:^Rx NHa-x BRV R x PH 4 -x B 
R'*, R 3 CBR'^/cttBR's tfMb&4fc£if £§b 

^TW<> »*L-<ttlBC-e*5, 

ocor^^us^fcttj^^/S^ae — i 8cory-yus 

T*fc9, ^tfj:Zo(7)SR(«ii60^f ^.fi 1 ^- 
ftlwJt^^L-^LTSR' liBCt?fc4Mfcl4*4 

^-^f t (iSiT'fjS $ ixt i^T t J: I 6 - 

1 8 <DT V — /UT?*>S 0 

[0 0 6 2] #^R»3c9-7K t°/u, :/fvU*fctt 

y v'fvK y vu^cte (3 — d 

#WffiJ«4*M*2 7 7, 0 0 3ffl)»r H*2 7 7, 
0 0 4fP«J:Wl4 2 6, 6 3 8fMf# 
SB) c 

[0063] ±U(Dmm^m^^m^izn^ ^lmcd 

[0 0 6 4] flKBUiLT, ^^IW4«^afc(C«t>ttO^ 
i^* ( "=FSc**Ett" ) o Ii:WiK/:lim/>^ 
«4*M*4 2 7, 6 9 7 -S-W*IB##Hg) c . 

[0065] *u:7^>iH^&^stt«*«:ifc<& 

fflxtfA 1 Me 3 
A 1 E t 3 Sr^^T3F$Mi-5co^W^JT*fc5 0 CL^mS^ 

> I- » Ai" S Wlfr K: T ^ 5 ~ £ a it<£Vo t Jgftfe 

[0066] m£&tzte*tm£ttn<&£v(Dmiz^ mmm ' 
-m^tia^m^x— 6 0-2 0 or, #*L<tts 

0-8 Or^aaT^lti-^c. 5t R" -CH-CH- 



(9 > #IW7- 18 8 3 1 8 

16 

fc<fc<* fcttfitSdW^Fftl -1 4£>T/U*;U 

t^C-gt-t - ttizflR LT^Tt±l\, ~ coff. 

^ >> 1 - — ^rir>, 4 -y ^/u- 1 1- 
^- ^ > , y si, sS/u* >^7t y yutf /u^ > as 

[0 0 6 7] i&K4ti*|zHt, **Sr^*H»ffli: L 
10 T^iD-t"5 c . S^Oi^JEteO. 5-1 0 0b a r Trfc 
3, »«wI|SW«CP|i*^«*:n-S 5 - 6 4 b a r OJE^ 

[0 0 6 8] :^Tit y^Dir>fi, l dm 3 
*5M*>5tM4l dm 3 <E>RJS*S«S it 9 H 
LT1 0" 3 — 1 O^-t/K SCI 0"*— 1 0" 7 ^/UcD?t 
Tn^y^x^ l dm 3 0*»Jfc5 
I Mil dm 3 ^)RJSSS«S^5 1 0" s - 1 0- a */K 
SCI 0"*— l O^yKOSgT^ffltS, ±f£^fdi<D 

[0 0 6 9] ItM 

30 S c 

[0 0 7 0] fcL5FStt*fflSrffi^S»^^tt, ^/^ 

[0 0 7 1 ] E*Lfc^*B-fe>*fc 
W**sx*Wir»i*(0«fTa 3 0-8 O^cd^IbHIc 
^ot>T, #ir 60-8 Or^^aiEffllw^^TJ^V^-r 

*5 «t xfrnmrnM n \z & * * ^ **s ± t>*^*# 

^ISft **at Sr * * L T ^ S 0 
[0 0 7 2] 

[ hie #j ] utcd mmm t w a- 55 {3 i^sd jzia w -r 

VN = aSf (cm 3 / g) 



(10) 



nmW-7- 1 8 8 3 1 8 
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M* /Mn ^i^f-i^SM* : y/u/<— ^ y *> 3 > - # d 
»jfe=DSCT883eLfciBjS (2 OX,/ft<Dtm-/#i 

mm) 

I I = I3 C-NMR-^it^#r&TjH«LfcT>f y^y 
= mm + 1/2 m r) 



18 



(59% ) mt&ns a ^afecoHfrt LT»6tta 0 

I - 3 . 2-^^yU-4 -^^il-r > ( a 4) 
1 4 Og (4 2 0mmol) CO 3 M^n— 7^M4y ^-/U-^ 
^*^£J*-*ffctt*iftS\ 2 2. 4g (HOmmo 
1 ) cOa 3^5 00m 1 co^^^yw^i— T^uf-fg/g? L tz 



91-v9l£y (%) 
BD = #y^-S5«?ft (g/cm 3 ) 
dso = #y^— ^sptStt^a Urn) 
MF I (2 3 0/5) =>/H^7d^>7^^ (D 
INS 3, 7 3 Sfctt-p-CWt : g/1 0.#) 

I . y $ air >A : r a c - f yl^y |j yUt"7s {l 
- ( 2 -y ^vu— 4 — jl^vU-Y >7^/U) ) i/>n- £ 
jU-v 5 ^ cr v-f K 

1 . 1 . 4~^])^> (a 2) 

2 0. 7g (18 1. 7mm 0 1)04 -^y^/D 
7;uft K (a K ^ t"— /u- y u ^ K<!:7!;^- 
? vjy^f Kir^feSSat ^Synthesis, (198 
5) 1 0 5 8#H8)Sr. 1 Om 1 

Sft^lT5mlcOi*^^/^M:i 3. 2g (19 
9 mm o 1 ) <Di/? ^>SrS)B L^:Sffi*?ft 

SPTJcffijD-f-^o w^iR-&4»S-. 10 0ml ^ 
y -;H: 5 lg (4 5 4 mm o 1 ) <Dio D ^-|Ey 

- 4 win* L-caja-ejEtc 2 mmmw L-tzi&iz % 

7k<D±lz&%\ pH^6i:L^ It^^^f uy^ 
n 9>f KT^HiMSt^, ***B«rttfn<aN a C 1 g« 

^^fi^fe^7 5 0g cOy»J^^U6 0T^Pv 
H^7 7^-fc8t5o 11. lg (4 3JJ) W>f 
>a 2 (2«0-fiJg-&*tt»3 : 2) /j^*1>->/y 
f ^-^7>f F (2 0 : 1—10 : 1) Sr/Sl^T* 

I . 2. 4 -if/V- 2 > (a 3) 

3 3. 9g (2 3 5mmol) <D4-xf jj^y ( a 
2 ) 4-, 14 1ml cotBK (98-100% jRA) dr 3 
3ml (3 4 0mm o 1 ) cOH 2 0 2 (35% jgS) £ 

o *VM*£^*^ttfr*itt?JEfr2. 5 P$H 

^i*EET^ja*JcO«KSrl»< c 9 0 0 m 1 <D 2 NWtBS 

g|5T*3 y y h/K^*Sra*Lr, 4«^§»fe(nit 

BStKi- h y ^^T*^L-I:LT^5g$-ti:-5 0 2 2. 4g 



HC 1 TIH4lCLfc#CD±|;:aif, ^Iti-T/UT^ 
10 ttiMgi-r^ & tttttttfr&Ett-*- h y ^^T^^L/c^K, 
*ffl«r95Si-S 0 «e-r-5Jtfe<D»tttt (2 0. 3g ) 
$-8 0 0 m 1 OMffl D n Df^ hyuxy|:fi5 % 2. 2g 
(11. 5mmo 1) CO p — |v^^^y\/U^>@^4tt 7 }<4^ 

3£**&si-5 e aete* 6 2 o g y *y^6 ot^ 

■o-7h^7 7-<-teit4 e 5. 5g (25%) o-r^ 
v^>a4 (^Jlfe<7)?fi^4^) — ^1^>/y ^" U>y nz 

20 -^fy/xf ;b7i?f - N (9:1) -C0!&i-<5 C i 
l)y*» (a 5) 

— ^r-y->K n - Zf^fr DT-VJ* Lfc 2 . 5 M«tt 

14ml (3 4. 8mmol) £\ 5. 5g (3 4. 8 
mm o 1) ^a4^30ml (D'r by t Ko77>i:g 
fi?L-fc^fl$lZA r f£fI#ffl^T-0 £ C-e^o< pjBJob,' 

(Dmm&m^mz. 2. 2g (17. 4mmol) (O 
30 v>y T-sUZs? n d i>^>-^ 1 5m 1 cO^ . t Ko77 

«>ae^Sr2 0 0g <7»y ^^yUT-^ h^5 7-f- 
#131^5,, 2. Og 0**e^^)UHBtt|f a 4tt^*1^-> 
/y ^U^^ay^f K (20:1-10: 1) T^^(Z 
SSfctJ^ix^o ^^iz^£^T3. lg ^Mfta 5 (Si 
Sr**tLT4 8%, Ltzfrfctf, ft & mm k LT 7 
40 5% (DJR*) *5*ffi$^* e wCOfL^^SHfeOyft^ 
feHTj#6n5 (2ffico^i$3 : 1) c 
I. 5. r a c-y/f ;Uyy;U-t^ {1— (2- 

y ^vu- 4 y ^-r'^/u) j -y^un-^A-i; 

* D^-r K (A) 

^^•y-Xc^^vuy ^*A«r»i»Lfc2. 5M«ftl 0 
ml (2 5mm o 1 ) ^ar, 3 0m 1 <D i? jc^./Uzh— t^/U 
3 . 1 g (8.3 mm o 1 ) ^ffite^ a 5 S-Jgfl? L 

m iz r >v =r Tia ^ t mn -r z> 0 u ^ y 

50 :^^^eLM-l/:g(:, 10ml(O^t> 



(11) 
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& , ^ - *J ~ fe i r * fe L - fc H» tt K ftftl LtU 

■t<Z>«*tt*G 3 7 y 5/ KT«igi-io «tS5t&Sr 2 Om 

30ml^f U>^D7^Kl:i. 8g (7. 7 
2 mm o 1 ) coy/u^n^-r h9 ^ n 9-< KSrfKfl) 
7 8 c CX^mz : mWt^ 0 ZCDfeSVo 
Sri — 2 NfHi^IoTSfil^JDim L-t LT % ^?£-C3 0 

i^i-^c. *PXttft^^tl 8 Om 1 <T> h;U^>-c 

>»*fi#47"fe^f*:^ttlS-C0. 7 6g ^^nyt> 

y* i> 3 >li*fiADLJt*<7}* ySSrtf ttl^o 1. 7 
8g (4 3%) ^t-&«A^8S*(lt*lx« 0 7ir^«: 
CO 3 H-NMR ( C D C 1 s ) : 6. 85-7. 55 
(m, 6, 3£#i£H) ; 6. 80 (s, 2, j3-H) , 
2. 72 (q. 4, CH 2 ) , 2. 20 (s. 6, CH 
3 ) ; 1 . 3 0 ( t , 6. CH 3 ) ,* 1 . 2 7 ( s , 
6, Si-CH ? .) 

> Vi^ J H-NMR (CDC I 3 ) : 6. 6-7.6 
(m, 6, ^mkW : 6. 6 8 (s, 2, /3-H) , 
2. 7 (q , 4 x CH 2 ) , 2. 48 (s, 6, C 
H 3 ) ; 1 . 13 — 1. 43 (m, 12, Et-C 
H 3 , Si -CH 3 ) 0 

II. * £ p ir > B : r a c - v ' * ^jV is ]) ju- fcf ^ 

(l- (2-y^vi — 4 y^o tvu^r^T^-^) j 
IL i 4 --r y/o try ^> (b 2) 

5 — * 5vu-4 -^-^y^yoTyUrt K (b 1 ) Sr^f 

■arSCtizJ: 9 a 1 £ntt<c*Hlri-£ ( I . 1. # 
B) o 4 5. 6g ( 3 5 6 mm o ] ) 4> b 1 £r ~> ^ n ^ 

^ LTd I . 1 (Df&WhmffilZi£%im-tZ><, 

9. 6g (35%) ^yf>b2 (2i(7)Zl^I 

LL 2. 4 --r y^n tvw- 2--f >¥;z/ (b3) 

3 3. 8g (2 I 3mmo I) Ofe^ftb2MfbL-e 
LT£jtt*fr, I. 2^ttWi:ia«jz*i:— »z3Ra« 
SH-^o 2 2. 6g (6 1% ) <D>(>ys>h 3?Amn 

LL 3. 2-yf/u-4-^y7 , nt°/K>f> (b 



«fB82p 7 - ] 8 S 3 ] 8 
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10 



tfe^»tU3. 9g (36%) W>f>b4 
IL 4 . 5vUi>y /U- t*;*- (2-y^/U-4- 

>r y/n t o yu>r>^» (b5) 

3. 9g (2 2. 7 mm o 1 ) W>f>b 4 f- 
/Uy o d y 7 > It ^g-^^ I . 4 

-4&8"C\ 0. 4 40 0*^^(011:3. 0g 

£ 6 ttftiS i tHLTf46 5% -C-tUTKJCLfca* 
^W^Sl^^ 1X7 3% -Cfc* 0 

II. 5 . r a c-yVf/l^y!J/L'-t'7 {]- (2 — 



4) 

11. 1 g (63. 8 mm o 1 ) co,< > y / > b 3 

I • 3<D!tt93<!:lRl-l$l3 2. 5 St^>M,-7^y{7 



- ^ D^^T K (B) 
3. Og ^)Eft^» b 5 Srlftyp hy<tt*LT2 0m 
1 (D/ 07^ Kt»TM a*^EJtfifk^u=2^r> 
^£1. 5 0ttW4:lBl*|zRa:$*« 0 «^Att«r4 0 
20 m 1 ©^*1T>-Cftj*Lfc*l^ 3LJ&yo&±MX-l 2 0 
m 1 <D h/U^>-Ctta«ia-|-5 0 h/u^>tti±i^^fflEE 
^K^^^yx^Mi£T^^^i--5o 1. 7g (4 
6%) Oyyu^yf^gfe^itt}!^, ^-fe 
^^ygy^si : 1 <DJtT^£LT^S e . ^ir^<£ 

^ir^{$C0 1 H — NMR (CDCU) : 6. 7-7. 
5 dru 6, 3S*«H) : 6. 85 (s, 2, 13- 
30 H) , 3. 0 (iru 2, i-Pr-CH)\ 2. 2 3 
(s, 6, C H 3 ) ; 1. 1 7-1. 37 (d, 12, 
i-Pr-CH 3 ) ; 1. 27 (s N 6. Si-C 
H 3 ) 

^ y$)<D 1 H — N M R (CDCU) : 6. 5-7. 5 
(m, 6 X ^mmti) ; 6. 7 5 (s, 2, jS~H) % 
3. 0 (m v 2, j-Pr-CH) , 2. 48 (s, 
6, CH 3 ) ; 1 . 10-1. 45 (m, 18, i - P 
r -CH 3 , S i -CH 3 ) c 
III . y * a±>C : r a c - i> * y /U- 

40 {1- ( 2 - ^ f 4 -lE/f /K yf-^U) I - 
i>)l> 3^i)A-y^P7y k 
LL 1 4 -^Z7'f;K (c2) 
5, S-y^t/u-^-t^y^/oTyUrt K (c 
1) ^tVpxf/u-^Dyy Ktry/^Dy^ Ki:^ 

SfS^^sctcj:^ a 1 tmrnizmm-tz ( i . 1. 

#fiPJ o 4 1 g (1 95mmo 1) lj-y^o^y 

LTc^a*ttSri. i (otfimtrnmiz^m-r^, s 
^itiati 9B#rpiT%fe-5 0 ^77A-^ D -7 

50 ? ■< -X'$ti&<Dmm% t LT3. 2g ( ] 0% ) c/.M > 



(12) 



«M»*P7 - 18 8 3 1 8 
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111 . 2 . 4-i£7 f f^-2-^>^V> (c3) 
8. 5g (49. 4mmo 1) ©ik^ttc 2 SrKfeLt 

ai"** RiS«rlBttaia.-C4l*BBT*>4 0 2. 8g (3 
0%) C7M >^y>c 3^^feco^ B B B<^tlt^T^#b4x 

III . 3 . 2-.^f^-4-IZyf.Myf> (c 
4) 

3. 6g ( 1 9mm o 1 ) <D4 >c 3 & 3 . OS 

i-2 5^ag£i-^ 0 ^ n-^ ^7 7-<- 4&a-cj*feo» 

tt»iLtl.-2g (33%) tfM >*7>c Atm btl 

(9 : 1) -eSJR+ar i3&ST?#5. 
Ill . 4 . >^5vu*>y iv- fcf;*- (2 ->^/u-4 - 
f£7fM (b 5) 

1. 2g (6. 4mmo 1) ^>f>c4?ry^f^ 
^ p n 7 > t RlC $ L T r. Ojg^tt* I . 4 CD 

mmX\ 0. 4 8g ^*ffiffl^Vf>c4^ftC0. 4 



*l*c KWAS i ^BBLT»2 9% "C-t L-CRJELfcfcH 

IWc 4 ^S^<t tt 4 9% T'fcSo 

III . 5 . r a c -S^^vUv' y /U- fcT* { 1 - (2 - 

d^-T K (C) 

^t>{wn -r/^A-y f ^iv^jSiy: 2. 5 Mjgg 
}§8£ 0 . 7 4ml ( 1 . 86 mm o 1 ) 9 m 1 <Dis 

jl^/u^i— ^/n£T0 . 4 Og (0. 9 3mmol) CO 

fiETtwftflRL.-?: LT 5 m KO^l/y^D^ Ki- 2 2 
5mg (0. 9 6mmol) <Dm&ik*Jfr — v 7 ^ Sr® 
JBS*fc!HiB»«=ffla^ — 7 8'C-caSJlD'f 5 0 :£>3K'& 
4»Sr 0 C CT 2 «FW*3<t t/affi-C 3 0 LT*4 
«-IK56*Bai-6o t*ttti»-e8m 1 <£> h^>Ttl£ 
UJ«i«i-6o V^=^>^^ V V yTTSfeSLfc^^ 2 1 
Omg (3 7%) <0^/U3/ir^^^u>^fe<^^i: 
LTfbii^o vir^i**!:^ VSir<OM:fi] : ] Tfe 

7ir^l$0 J H-NMR (CDC 1 3 ) : 6. 8- 7. 
5 (m, 6, **1SH) : 6. 92 (s, 2, /3 - 
H) . 2. 2 7 (s . 6, CH 3 ) ; 1 . 2 2- 1 . 4 



1 (itk 2 4. IH^fyK S i -CH 3 ) , 

* ym<D 1 H — N M R (CDC 1 3 ) : 6. 7-7. 6 
(m, 6, #*£H) ; 6. 7 ( S% 2, 0-H) , 

2. 50 (s, 6, CH 3 ) : 2 . 1 - 1 . 5 (m, 2 
4 , J&E^fvK S i-CH ? ) t . 

IV. / 9 nir >D : r a c - ^ ^7 m ~ /U-> y /Ufc* 

* {1- ( 2 - ^ f A- 4 - ^ V yn tVK >f 
iv) } is /\s =i-$j*— a =7 4 Y 
IV. 1 . ^f;U7x^;UyjJyU-t^- ( 2 - > 9vu 

io - 4 ->r y^n tvu--r (d 5) 

^df-i^xz^/uy ^?-Z*Sr^«PL/c2. 5M»*jS» 
4. 8 ml?:, 4 0ml (D"t h 9 t: Kd77>{:2. 0 
g (11. 8mmo 1 ) (0 2-^^-^—4 — f V7 P Dt ( 
!^7>b4 (II. 3. #BB) *»#Lfc»ttfcT/i*^> 
#ffl^T 0 'CTSsAn L-t LT £ cDiB^^aSc L ^ 
9 0Mit^), w^#fe^fg?:, 15ml^)7F7t 
Kp75>I:1. 1 2g (5. 9mmol) 

^ u a is ? Ltzmmz^m l-^ it: 

<0«<&4fc«:a«IELftasfe 7B^SDf?ft-f--5 e r.ix**tf>± 
20 ira#*-t LTx- ■7 L yi^T*ttta«!fg-t*-5o -r^tBSrSft 
h y !> A-CRJILt UTWETl:li«ftlt6 D » 
ei"S3»e«&S:2 0 Og ct^ > y ^^U6 0T^n-7h^ 
7 7 J— &It5 6 0. 5 7g 0*«ffl^>f^b4 
^^r1^>/^^U^^ D7^K (10:1) ?£®bt@ 
iS-&teSr^t^T**3^lHliKi-^ e 1. 2g 0M«d5 
Sr^^T^^r-y-^/y ^U^9 D7>fK (10:2) t 
fflV^TI°liRi-<)c. »K^M:iS i CHUIi4 4% -etLT 
K/ELfc^^-r^b 4^^^,t LT6 1% Tfc^» 0 
IV. 2 : r a c-^fyU7^^;Uyi);Ut"7 { 1 - 
30 (2-^f^-4-^y7 6 o t e M >f' ^^) } y/l-p' 
^?A-y^ uy^f Y (D) 

-dr-y- 7 y ^ r> ^Jgjj? Lfc 2 . 5 M«« 3 . 
3ml (8. 3mmol) £ x 2 0m 1 £Oy^f /Ux- 
2 8g (2. 7 6 mm o 1 ) colfiffi^^ d 5 

ft Lfc*»Sr^frw|S*«ia L , ifei£^K£#>:/T-£> 
»ETCfi^!:ioT£i LTi9JT2 0m 1 CO 

40 EET(^4 0t^*P»|IB»=SoTlfc«L*LT»*fb'*- 
*• ^^KfecOSJ*^, 15mlco^fUy^D7^K 
(CIO. 6 2g (2. 6 6mmol) <D \s fV zizz-*J 2* — y- 
y^tv^'i K*SS«$*fc»jBttK- 7 8 c CTg^JD-f 
-5. Z.<DWL&Vo$; 1 ^CIoTOtilML^LTl 
{:2^!:ioTl;lT'»t^ 0 r. co^lft fe^SBiffltt 
«r%£di;saa L^-LT^S^^JSEE^K^JK^yT 
$L^i"-5 c . 1. 05g (6 3% ) Ovvu-n y f> /u 

^>T*tttUi-?» (^-t->xfe03K>^) 0 1 (Dy± ^ftt 

2<D*ymt?J>2 : 1 : 1 0«-&-Cft*J««l* 
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J H-NMR (CDCI3) : 6. 4- 
8. 2 (m, 3T*«IHv 0-H) ; 3. I (br, i- 
Pr-CH) , 2. 55 (s, CH 3 ) , 2. 33 
(s, CH 3 ) : 2. 2 2 ( s , CHs ) ; 1 . 9 5 
( s , CH 3 ) : 1 . 13-1.47 (m, i-Pr- 
C H 3 * Si C H3 ) o 

V . £ $ u ± 1/ E : r a c - ^VfyUyU {1 
- (2-^^A'-4 - ^f/K>7-^) } v^l^xi^ 
Ja- P7^ K l( 
V. I . 2- (2 -gS®? (el) 

14. 2g (0. 6 2mo I) <Di~ h!i^5r2 5 0m 
1 <D^f S—^izmffiL^LX 1 1 8. 4g (0. 6 3 
mo i) ^)yxf yU-xf./U-7Df-^^Jof-5 c , 
118. 5g (0. 6 4rao 1) 02-yf/^>y> 

U-»ll:Lt#tlStMgS04 "CltJM-ft. *MSr 
J*ETi:»* t LT»6ftaft4rtft (1.8. 7g ) 20 

[ 0 0 7 3 ) Mfr&M<D&\Z s ^mtO*. 3 3 5ml£D 
J —;l'3o < £.TJ 1 7 0ml C0H 2 O + -Cl 3 9g (DK 

£ e mMm&w&m&Tizx b !) v tr>^|»*L, -t L 
T«Btefc«»*ittfc***D IT p HUSrffiSTl: 1 K 

tf>&t;il 7 OtrirJOfftU -eoBBt-^JsEWe l^ettS$ 30 
M (14 0-14 5V0. lmmHg). 
ifcfi : 96. Og (8 1% ) o 

V. 2 . 2- (2 -^y,u->? 
n 7 >f K ( e 2 ) 

96g (0. 5mol) (o-^>!) >u) -gg@$ 

(el) £ , 89g (0. TSraol) OSOC1 2 i 

5 0m 1 <^ hyu^n>T*3lll^ttffl-*aSlwJ: t)K$< 0 40 
*«Jli«9trj:oT»«1-4 ( 1 0 3 C C/1 mmH 

g) o 

«X* : 10 3. 7g (96%, 0. 48mo I ) c . 
V. 3 . 2 -jx.^yu- 4 - * ^/U- ] --f y^V > 
(e 3) 

i 01. 7g (0. 48mo1)£>2-(2-^ 9vl^< 

>v>'/u) -y^yyu-^ D7>fK (e 2) Sr, 6 0 0m 
) cO h^jx\>cpT*l 9 1 g (3. 43mol) (DA 1 C 

] a cas.in Uit: <E>jK-&4*3r#-j 3 . 5 wiw^WJr s 
0 c C(z.*pKii-^ { . w<0SitiR-&1*ar ] y 3/ |wuco*/?B 50 
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HC 1 Cii^cLT^lJ« 0 *tttt**ft«x2 
5 0 m ] <D b yux >T*EgSttai4ar31 L > -t L T— L 
fc-Wt3M=@£j&?Dtf>N a HCO3 TKjg^it^N aCI| 

iw»#-tLT»a«ifc***-a:« (7 8t/0. 2mm 
Hg), 

1R* : 8 3 g ( 9 7 % % 0 . 4 6 4 m o 1 ) D 
V^_4_. 2 _^^ /U _^ r> - > (e 4) 

13. 1 g (2 9 4 mm o ] ) CON aBH 4 er, 210 
> m 1 c7)^ h7t Kd77>/^ — vU (2 : 1 ) cfT* 
3 4. 1 g ( 3 9 6 mm o 1 ) CO 2 — ol^vu — 4 — y ^- 
/u-l-^>yyy (e3) l£0#tfjl;:?&AOU tLt 
r<DjR*«4r*a-x»i 5B»|IIMJ|#i-6 0 COS^^fe 
&7Kc^)±^at\ ^LTiHC I SrasawLTpHttS-1 

W^NaHC0 3 ^fiSftzki88J:fc3j:tfN a C \ t&i&X'fo 

tL»g» (3 6. 2 g ) %m<mmfc<D&izmizm.m 

[ 0 0 7 4] **jfMco 2 -:x^,u- 4 - * ^vU- 1 

— ^^M^mz^^x, 0. 7 5 g op-h/ux 

TKfDteOff^Tfw 7 0 0m 1 CO h/Ux> 

fDN a HCO3 SStfeiWa C 1 MT'ft^Lttt 

MgSO, "C«:*i-So S»JSr«iET^I»^-tL.T«e 

4^4r^gi-^> (6 2 c C/0. 2mmHg) a 

iKfi : 2 5. 7g (83%, 3 6 2mmol) 0 

V- 5 . is* ^/isis D ;utr* ( 4—^3- 

jU^ >y» ( e 5) 

^*>^B u L i Sr*»Lfc 2. 5M-M2 6. 2 m 
1 (6 5. 6mmol) Sr. 10. 4 g (6 5. 5 mm 
o 1) cr)2-^^/u-4_^5-yu_^ > ^ :/ ( e 4 ) ( - 

5 0ml (DM?^ h^t KD7 7>f J T*«*DULT5 
0 < CT2NFBB8H$Sri»tti-So r cOJMIIB^IIMz, 3. 9 
5 m 1 COM e 2 SiCU fflC 5 0ml (DM fry" b 

ttfiE Tic^#^r LtaStt Sr n - ^ > ^ > ir Kfl $ 

(n — ^^r-+)-> : CH 2 C U =9 : 1 ) c . 
HX* : 15. lg (6 3% , 4 1 mm o 1 ) 0 
V ■ 6 . r a c — *J * f^y y /U- t*-^ { 1 - ( 2 - 
^^-^U-4 -y f/K >rx/U) } -y>3z^->' 
^y-f K (E) 

n -/s^f>|:B u L i SrSWLfc 2. 5M}»7. 6 
6ml (19. 1 6 mm o 1 ) £\ 50 m 1 (O r b y t 
Ko77>4'T3. 5 7g (9. 5 8mmol)cOMe 
= S i (2-Et-4-Me-In-d) 5 'sZ&i&xmm 
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^tv&m&zitxm.mL. t L-caeiasm > 

Hi8LtLtR»t5 0 2. 2 3g (9. 
5 8 m m o 1 ) <D Z r C 1 « Sr 1 5 0mlOCH 2 CI 

a £»a $«it: (ommm & - 7 sx:\z&mirz><. 

>(2 5 : 3) TOgf B aiT*0. 1 8g CO^U>^fe 

l/4^*W:UIILtLT»3 8 ICTlSfiffc U Wlz 

L s * lT«gttSrn fcigL-t 
L T 5 c> E <D V ± H ft** * U. > i/fe * ft 

VI. > g Pir>F : r a c - *J * *f- f^is D /U tf * \ \ 
~ (2, 4 - ^vU->f ^=./U) } y>azr)A- 

VI. 3 . **vu (±) -2-y^/U-3-b KP^ry 
-3- (2-KWu) -/Pftt-h (f 1) 
1 5 Om 1 CO <fcl>*5 Om K £>E t s Oco^co 

42g ( 6 4 5 mm o 1 ) <D Z n Sr 8 0 — 8 5 'ClwAHR 
Ls -t IT 5 1. 6g (4 3 0 mm o 1 ) <D 2 - b 
/iz-T/l/^t K*5W6 2ml (5 5 7mmol) <07 

C »C^T*«e4fe*8 0-8 5°CT^8 O^PfltlliK.aQL 

[0 0 7 5] 2 0 Og Wk/3 0 m 1 OH 2 S 0 4 
Ito^aNaHCOs SiDUSitfNa C 1 X<OW*tt@<0 

L-tLTjRaiaaa-f- -6 (10 

1 TC/l mmHg) c. 
IKS : 8 6g (9 6% ) 

VI. 2. *^vU (±) - 2 3 - (2-h/U 

^f/U) -rfxi fr*-*— b ( f 2) 

13 2ml ( 8 2 6 mm o 1 ) <DH S i E t s 80 
0ml^CH 2 CI : tft'8 6g (4 1 3 mm o I) ^ • 
0 ~ t Kp^yx7xf f 1 (CSSiD-f-*. 1 0 2m 1 

(8 2 6mm o 1 ) (DB F?. — — $r — 5 1 0 

c CT*5-l 0^<o|lfltr|g5>W*-as*nl--Bo i8t2 0«f 
Pp^cOf^iZ. ZCDim&W&'&mm'tZ,. 2 2 0m l CON a 
HCO3 ( P H3) T^J07K^*fO«(I, 
fyH#lll®IL, *LT*ttMB£#«U N a C l iS 
ift"Cft»U ft*L-t Ltie©lt§ (l 2 0t/l 
in m Hg) o 

JKffl : 5 8. 9g (7 4. 1 % ) c . 

VL 3. (±) - 2 - ^ -T/U- 3 - (2-h/U^/u) 5 
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t°:*>§fi? ( f 3) 
3 8. 4 5 g (2 0 Ommo 1 ) cOx^T^f 2 N 85 
0m I (O 5% Stft'Na 5 Om 1 (DM e OH 

& 4 . 5 WMW&SttU M e OHm L , 5fej*1*&HH4 

T^g^Si-^ ( 3 0 7 -1 0 9 c C/i^«JE) <. 
iRfi : 3 3. 8g (8 9% ) , 

v ']- 4. (±) - 2 3 - (2-|>/l^/U) 

-^d t°^-^/u- ? K ( f 4 ) 

10 16. 0 4g (9 0mm o 1 ) Oft f 3 &\ 19. 6g 
(2 7 0 mm o 1 ) CO S O C 1 2 t~^iZ 8 0 c CJw^o 
< 9J«l!»LtLT#7^4iS»TtiSt;^aftl: 

mft-tz. socu &m<&iz^ ±m%% b>i>^i/t 

UX# : 17. 7g (ft) 0 

VL 5. (=t) -2, (f 
5) 

3 6g (2 7 0 m m o 1 ) 'OA 1 C 1 3 5 0 m 1 (O 
FyUxyftM 7. 7g OOmmol) ^o5>f 
20 Kf 4 1:, 2 O^CIoTatf LT- (D^fe^8 

^^Tlftffi&iSU H 2 O x NaHC0 3 SSffcJ:t>'N 
a C 1 ^T*a^L, %iM L-^ (1 0 9t 

/l mmH g) 7i^fc(i^ o-e ^77^ — 

(n - — ^^/^^^TirT 1 - h 6 : 1 , r F =0. 
44) & 

©S: : 1 3. 7 5g (95. 4* ) c 

[0 0 7 6] »« VI. 1. -VI. 5. fiSynth. Co 
mm. , 2 0 (1 9 9 0) 1 3 8 7-9 7{:*5^)tH 
30 «IZ3»lfci-5. 

VI- 6 . (±) -2, 4 - yVf/K>^y- yu (f 
6) 

3. 5 5g (9 3. 9mmo 1 ) CON a BH, ^, 15 
0 m 1 (D=r b 7 t Kd y — ( 2 : 1 ) f« 

t'l 0. 0 3g (6 2. 6 mm o 1 ) <D>r b> f 5 {:0 

&mzox;x~i *iiB«zj:oT*ini-« 0 cco^^^o 
C CT 2 1*118*5 J: ^-csaa-e«ii L«#i-* c r ixfr 
*/HC 1 Cii&\ p HfilSr 1 il, ftWaB ^ttRi"* 
«8K (?) Sri**U S^SrE t 2 OT-tttB^Si L-^ 
10 LTttttlttSrN a HCO3 Sffi^it/N a C 1 iSflST'Sfe 

|R* : 1 0. 2 4g e 

VL 7 . 2, 4-y^M>7V (f 7) 
10. 2 4 g ( 6 2 mm o 1 ) co^ — 1\> f 6 b 

'\s^>\ZM®t- L IT 2 .0 m g <Z) p — h /u-f /Ut^ > 
**fDttS:SS*0+4 o w60jg^Sr^^mi 3 {C2. 5P$ 

89tt*ISBt6 (1 3 3 C C/1 OmmHg) 0 
iRffl : 8 . 6 3g (95%), 
0 VI. 8 . (±) -y^fy^>jj /u- (2. 4- 



(15) 
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27 
( f 8) 

3 7. 4 m ] (O 1 . 6MiS (5 9. 8mmol)cOn 
-BuL i / x\ -<^5-y-> — i%%£& 1 0 0ml cOE t 3 
0*PX8. 6 3 g (59. 8 mm o 1) cOiE-fc^ f 7 (w 
*aL*LTiO«-fr«f«r»l»nB4 0°CT^#i-^) c . L 
i t^er. 3 0mlcoE t 2 OfT*3. 8 6ml (2 9. 
9 mm o 1 ) COM e s SiC] 2 iz tyo < «9 WW L^t L 
TwOjB-&«*2WMHtl*-t-*o ***** 
*JlIL^LXagM^D-7h^7 7^-tem (n 
-^ari^-> :CH 2 CI 2 = 9 : K r F = 0. 2 
9) P »7 7 ^ i/ a >?r-;ii: ITM e OHT 

llXfi : 1 . 2 5g (12%) c 

VI. 9. r a c - \s * ^A-> V A™ { 1 - (2, 

4 - i> * =5->\"< l^f^JV) } - vvu ^^^^~>>^d^ 
>f K (F) 

1 . 2 5g (3. 6 3mm o 1 ) CO^r U™ hgfife^ 8 f 
^2 0ml^7h7t Ku77>CSlL, 2. 9ml 
<0 2 . 5 Mjg^ ( 7 . 2 6 mm o 1 ) n-BuLi/n 

**^»T-*-**-C-4 O € C-C2 0$BBJS^-r^c 
[0077] 0. 85g (3. 63 mm o 1 ) <D Z r C 
1, * 3 0m 1 COCH* C 1 2 ^JcSgffiS-frSo — y ^ 

7i?^#<7) a H — NMR (CDCU) : 6. 8 — 7. 

5 (m, 6, ^mH) ; 6. 82 (s, 2, j3 - 

H) . 2. 3 (s , 6, CH 3 ) ; 2. 1 (s , 6. C 
H 3 ) ; 1 . 3 0 ( s , 6 , Si -CH 3 ) o 
VII. 2L2-E±->JS : r a c — ^-/U-> ]) ;U \fx — 
{ 1 - ( 2 - y 9vu— 4 -^fvu-f } -v>Vu 

1. 3cm'©l. 6M»fx^r;UttMeL i Si 
(2. 0 8mm o 1 ) *, 4 0c m 3 COE t 2 O^T* 
0. 2 6g coy #a±>A\Z-5 O'CTJBiDU, tLT 
rcOiS^te*-! 0 l C-C2«FlB«J*i-*. *JM*n " 

mw L -t L T a«tt Sr L - t L T T ^ # * S -fr 
4o Tt^^W^jELTO. 1 5g «>#attds»6jlfc e 
VIII- ^Pt^Gi (Bus NH) [B (C 
e Hs ) -/l k<DRfc * 

« ft (mg) 
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* 0 . 1 5 g (O y ^ n 1r > G 2 5 c m 3 co h /U^ >*PX 
0. 1 7g co [Bu s NH] [B (C* H, ) , ] iC 0 

^^a-&ttSr3R*fflf3aLTft»i-S 0 RJftft&tttf)— » 
«r«*t«ffl-#-5 (Bu=7"^) c 
[0 0 7 8] : M e = ^ ^-/K E t = :n5vu % B u 

= :/?vK I n d=^ vu c . 



10 



20 



30 



40 



iSfflj 

RfltLfcl 6 dm 3 5^IIt77^ya^U 
It 1 0 dm 3 COJS^^D t°U>*^"r^ c . 
[0 0 7 9] &1>T% 30c m 3 (D * f/l/7;U; / dfi^ 
>C0 h/U^>S#£ (4 5 mm o 1 COA I trffiSi"S, ¥ 
WU^-g n =l 6) Sr^ADL-^LTC^jg^* 
3 0ttl 5^«i*^5 D 

[0 0 8 0] :n^ffU, 3. 3mg (0. 006 
mm o 1 ) coy $ n-fe>B *, 2 0cm 3 <D * =5- tVT >v 
- /^I^XO h./Uj-Vigfff (= 3 0 mm o 1 COA 1 ) (d 

^ii^iT i 5^«cBi-^r k\z x^x^m^mt-t 

So 

[0 0 8 1 ] ^C0^ffi*ft^^^(-^AL^LTSft(O 
iifSiaot 7 OtOl^agCM (4 c C/#) 
LtI^^ffi£pi;J:oT 1 RSrlHoH 7 0 c C<::*«fi- 
3. 2 0m 1 co^T y/D/V- /^»{:J:otl^^ 
«fjJLi-S 0 igfijco^y Sr* h y >^ fc c >^|&5&U * 
y ^-«ETC$iiit^ & 1. 4 4^y7 s nb , U> 

[0 0 8 2] «oT«jatS*ttt4 3 6 k g (PP) /g 

VN=168cm 3 /g; 116=14 9. 6 C C ; II 
= 95% ; m m m m = 8 8 . 6 % ; B D = 0 . 30 
g/cm 3 ; d 6 o= 2 6 00//m ; Mw = 1 . 8 x 
10 6 g /m o 1 : M w /M» = 2 . 2 e 

[0083] gmi^j 1 

^ a 7>^-^IL/c :. 
- y 3? nirxofi (m g) 

:nboi^7^ — PZ^Mi^tixtfy ^-lRS-ar 

[0084] 



[k e ) 



2 



B 3. ] 



0. 8 2 









(16) 




30 


B 


6. 


4 


5 0 


1 . 


3 0 


D 


1 0. 


1 


3 0 


0. 


7 5 


A 


4 . 


4 


7 0 


1 . 


1 0 


A 


6 . 


3 


5 0 


0. 


5 5 


A 


6 . 


1 


3 0 


0. 


2 5 


E 


3 . 


0 


7 0 


0 . 


5 0 


E 


2. 


7 


5 0 


0. 


2 6 


F 


3. 


0 


7 0 


0. 


7 2 


F 


1 0. 


3 


5 0 


0. 


9 6 



l&mW-T - ] S 8 3 1 8 



^fe V N it & II mminm B D d 6 o Mw Mw /M„ 

« tcmVg] . TO- [%] [%] - [g/cm 3 ] M m [g/mol] 



2 259 

3 354 

4 409 

5 131 

6 215 

7 352 

8 110 

9 215 
1 0 123 
1 1 216 



151.7 mmJE 

152.4 97.9 91.6 
152.7 

145. 1 96. 0 88. 0 
150. 1 

i5i.3 5fcs«je 

148.8 96.5 92.8 

151.9 96.1 88.0 
146.0 94.9 87.0 

152.5 mmiz *wj£ 



mmmi 2 

iE^i^ 0. 3 b a r <7?**tKJC£:«^»Wi»A'f « 0 

[0085] V N = 7 6 c m 3 / g v §L£ = 14 8. 9 
C C, BD=0. 2 0g/cm 3 , d 6 o=1 8 0 0^, 30 
Mw = 6. 2X10 4 g /m o 1 % Mw /M„ = 2 . 
8 0 

asLia 1 3 

«fc»Lfcl 6 dm 3 RXE»fira*-C7 5^->aa5*b-t 
LT1 Odm 3 «yntV>MAf^), 
[0 0 8 6] Ifet^-CSHfcWVIIIJrttS 2. 5 cm 3 
iCft^tt (1 5mgO^^Pir>Gl:fflit-5) & 2 0 
cm 3 h^vir^git^LTrcojS^^MIiaaSi- 

ateior 7 o c cic i titmmn-rzo m£&2 o m 1 o 

1"S 0 0. 8 k gcr)7Ky V\s >timhixZ><. 
[ 0 0 8 7 ] VN= 1 20cm 3 /g, 144. 
8 C C, 

UMigl 3 4 

KM L it 7 0 d m 3 SCT?rtiT'7 7 y L-t 
IT 4 0 d m 3 OKte^o t° u ^Sr«Ai-*o 
[0 0 8 8] JtiC, 180c m 3 coy f /l/7^5 7 50 



0.25 2500 

0.24 600 4.6 X10 6 2.2 

5fcffl£ 5fcJW£ 5.6 X10 5 2.4 

0. 35 2000 1. 3 X10 6 2. 1 

0. 15 3000 7fc»J5E *S0* 

0. 25 3500 1. 2 X10 6 2. 1 
5fc$J^ 2.6 X10 6 2.3 
ffcjffl^ 1.2 X10 6 2.3 
*«« *«* *»* 

>(7)h;Ux>^ (2 7 0mmo](7)AH:ffign, 
¥^t!J3-7-Sn=l 6) SrSsiDU ^Lt:^ 
W«:3 Ottl 5»«»-t-S 0 #:l^3 5g com^u^ 
SrE*W*&i"S c rjhJdWT ITl 0. 9g co*#a± 
> A £r 2 0c m 3 (D* ^JUT/l*^ S ^-^XD h /Uro^f 
m (3 0 mm o 1 <DA 1. ) (Cfgfi? L^r IT 1 5 5M4«i- 
S £ t iC «fc o T^«Sttfti-S 0 

[0 0 8 9] ftv^:o»afcsesi:»AWUfi 

5* £co4 B^BoBBic IC8 5g ^^f^ u>Sr»jgt6S 
^E*fltje-t-S fr &tC2 0m 1 V^p^<y— yuogs 
SDlz±oTa-&Srfil:L, iSPJco-t y h y 3, t° 

>^«4Lttt#y ^-SrX3S«:*i-* fr 3. Offift 

[0 0 9 0] VN=2 2 6 cm 3 /g, Mw=2. 3X 

1 0 6 g /m o 1 ; Mw /M„ = 1 . 9 , 

mm® 1 5 

*M*Lfcl 6 dm 3 R-fc»*£*-c:7 9 U 
^LT, 3H^fb^4*rt^a>;h,T*3 HL T1 0 0-1 

2 0 c CcO«^J5Hl$-WL.T^5 l 0 dm 3 <DtfV }) >g 
#£2 OtTtAt^ 

[0 0 9 1 ] S«^«f*:SBaSri5:^T2 b a r <D^*?W 
> 0>ffi A *5 £ vmiE CJ:oT77^ya gfe L-TiSSf £ 
B*<, *<0»iW»flFfr5iaiM+a. #t>T% 3 0c 



(] 
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m 3 CO.^ 5vUT/U^ S^-y-XD Iv/U^W&jft (=4 5 m 
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JW] c 

[0 0 5 6] T/i^ y ^vil^cfcuqn (DjEmtzffim 

StUw^ii^itz/S^fi^in cor /u^ y 

[0 0 5 8] iI»AJR^4*^^<ig*t'fkM:*»ttJli-l? 

* i" -5 T SH-SMb* * tt , IMMfcfrrfc* » * fc tt SHMS 
£Mfc* * "C *> 5 o h y^ >- ffl i" 5 co ifi WW T fc 5 c 

[0 0 5 9] ?88£»f»C0T/U$ y 1 fi£ 

% 75Sffi?PBB#*T*cogBH, 5*tc 5 — 3 0fiS% coiSffl 
rt"C*>5( *ix-Wi<Z>**% «®?«^»:SrS2pi:i-s) 

& ^ # o-fe ^ liB CIifC«« t-5 r i *st# 4 0 L 
A»L4*Sb lmo 1 GOT /US y^ri^>^7t!9 1 0~ 4 - 1 
mo I <0*-ett/H-*-*cDj&Sff* tl\ ^ffiSttffc^Rflfi 
5^-6 0^1 Si:5-6 0»T**5 e ^fiiSttffcW: 
-78 — 1 00 C C, flsC: 0 — 7 0 c Ccoj&^T^1ii-r5 c . 

[0 0 6 0] y # nt>ttfil^lt{,$fcl4fi»{: 
a«LTtit\ ^(ffifi'&co^^fl, S-^Tffit^^-U 

5<^#W*iJ-efc5 c . 

[0 0 6 1 ] *-t-6fi#jrttffl|x.tf T/U 

y ^ri^X^telc^Rx NH 4 -x BRV Rx PH,-x B 
RV R 3 CBR'^/cfiBR's Oft ^ttSrar-f-** 

ttj&t itftjf^: t* s T#a 0 cixbcoxt^, xtt 
1-4, S{:3tfc9, *RttSi^wlBC-eb«4oT 
t> J: < , #f £ L < filR) C T'fo «9 % 1 - 1 

oc^T^^vus* tz^mmw^me - i s <^r y -^g 



* /u * fc £ ixt i^T t> ± l 6 - 

1 8cOTii-/WT'fc^ c> 

[0 0 6 2] ^tCRte^c^vK "/otX ^/l^ifctt 

«rffttJ«i^lW« 2 7 7, 0 0 3 -S-MJa*. f!f]|g 2 7 7, 
0 0 4 ^■M»»J:tJ f RIJB4 2 6, 6 3 8 

mo c 

[0 0 6 3] ±EcO|i*feaS:^^S»^«rtt, SlS^ 
t g ^ Tffi fi£ $ ix T ^ 5 G -tiXi^tC- COS/C* 

[ 0 0 6 4] JlMlJi: IT, vlM* ^BH^g (e <3t 

(3-D 7 xrOT^§il4 2 7, 6 9 

[0 0 6 5] ^-u-^-f >^*C#aE-f-S*ttE*S:l»<«> 
tC, TyU^^^A-TyU^r/U x 0j|iliAlMe 3 3=7ci± 
A 1 E t 3 *«^T»tti-SO^fiJt?fcS 0 - CD^M 

[0 0 6 6] a-&*feli*«-&«:f4^*po«^. 

-«Bt*fctt*«|»-C- 6 0-2 0 0t;ffSl<|43 
0-8 o , c^fi«-c*iiti-s 0 =«: R- -CH=CH- 
R b T*$ixs^U7-f >Srfi^4fctt*j[-&i-i c • 
cOxt^, R- joJ:t>'R b f±5H^w|5)i:T-fc**oTl^T 

ffiT'fc^,, ua-i^bR" ^oJ:t>*R b (i^rixbir^ 

>(Dffl!,Z&^ /d^I/^ 

^ > , y /utKvu^ > 4 fc y /u^yu-t- yx>^ ^ c 

[0 0 6 7] *S4i|^i:ii % **Sr^*SISI»lt L 
T^Di"^ t . fi'&^co^EEiiO. 5-1 00b a r T'fo 
* 0 »»ri»tt(c*i*«)«rfcix-5 5 — 6 4 b a r cOEE^: 
$6 El rt T-fi-g-1- 5 ^ //t WW xh 5 c 

[0 0 6 8] ^cOfi^T'ii. > *oir>fi; 1 dm 3 co 
^Jfo^l>lil dm 3 cOS^'#«^7c!?3I^ifeJK^&g 
LT1 0 " 3 - 1 O-^K ?*Iwl 0-^-1 0- 7 ^e^co^ 
*Tte/H + 5o T/u^ y i dm 3 



tfcPM^ 7- 1 8 8 3 1 8 



1 dm 3 <DELl&m®m^tzK> 1 0"*-l O" 3 ^^ 

mzi o-^-i o-^'wm&x-tiim-tZc. ireo^ 
[oo69] ifcttjs«fi-& t Lxmm 

*{yyt9 9> % is? D^v^r-^>*5 J:l>V 9-/1-^9 n 

[0 0 7 0] fc L^Fg«fejS»JS:ffil^ii^{r{4 % f/v 
*3§ W THSMi -T 5 ttjJttK a* n*M ©8i8 <t * Jc B-fr ffitt* 

[0 0 7 1 ] E«tUfc^^D-fe»tt 
I^^lfWf:»^t5 3 0-8 0°C^^*f6iSir 

*5^x, #^ 6o~8 o^cDi^mmizisi^xm^^ 
t vx<D7km&m\,^i*\znifo-tz>m&\zte^ xy^^n 

[0 0 7 2] 

5. 

VN=tt«» (cm 3 /g) 

Mw -fiS^iS^ft [g/mo 1 ] ; y/u^-S: y •> 
Mw /M n : y;w<-^ > > 3 > . ^ u 

B^=DS C T'fflij* t fcitA (2 0°C/$<Dm?&-/#i 

^2/^^(11 = mm+ 1/2 mr) 

mjnmm = 13 C-NMR-7^^ h 5 T-f y^ 

*^s/*#y ^-o^* (%) 

BD -*y^-«*« (g/cm 3 ) 

d so = # y (/m) 

MF I (2 3 0/5) =yyUh7P-^r>fi/^7 (D 
INS 3, 7 3 5{w«oTjHS ; g/1 0#) 

I ) Tjjg oir >A : r a c - jj/l/t'^ {] 

- ( 2 — / Ihii*— 4 —x-^tv Y y^f— /U) } y/to-i) 

— tffil 



L L 4 Jjf> (a 2) 

2 0. 7 g (] 8 1; 7mmo ]) 04-**y* 
T/U-rfc K (a K ^ot^/U-^D7/f K^ij./l/- 
* n9>f Kir^felBa .-Synthesis, (198 
5) 3 0 5 8$S?J l o m 1 (Di&7k * 9 V — /Mcjg 
filter IT 5 m 1 <7)^7K^ ^ / — /HZ 1 3 . 2g (19 
9mmo 1) <D*s9 *^>9 i?^>&mmLtzi§m%fti 
aT»wflS*Di-a 0 -c0iR-&4&&\ 1 0 Om 1 <DM?k*9 
^^:5lg (4 5 4mmo"l) ^^y^^-gry 
— H SrJgft? Lfc*«K OTTT- 3 5 &iz EoTjgatt 

2 -4 BSM* LTMTIi: 2 B^Jg^L fc^ic, *;h, 

^T^S^L, SEK"^- h y l>^T*e«IL-?: tt?HMlt 
5c I ^ii^fe ar 7 5 0 g <Z) y y ^ yyU 6 0 d ^ 
^7 7^MIt^ 11. lg (4 3fi (7)^7 
>a 2 (2 80Zfg^jStt»3 : 2) 
^ \s> — 9 u K (20 : 1-10 : 1) ^^Tf 

L 2. 4 -rc^-yu- 2 > (a 3) 

3 3. 9g (2 3 5 mm o 1 ) <D 4 —*-=f- ]) f> ( a 

2 ) 14 1ml (9 8 — 1 0 0% jftff) <b 3 

3ml (3 4 0mm o 1 ) OH 2 0 2 (3 5% mS) t 

7 p j*EET«ria*Jco«KSrSS< 0 9 0 0m 1 <G> 2 

LTgSC^it^o §RSfSSrlSfp«»-f h y 

h y ^^T*$£«gL^:LT^$-^5 & 2 2. 4g 
(59%) <Dit&%93 a ^SfeCOg^ir LT»&n« 0 
I . 3 . 2 - > ^/U- 4 y ^> ( a 4 ) 

1 4 Og (4 2 0mmol) (D 3 M^c-^^/H^^ 
7*^^ J*~%\\$b : feWL'&, 2 2. 4g (14 0mmo 
1 ) ^> a 3 Sr 5 0 0m 1 yxf/Ux-7 1 yMz^fc? L 
**^*a^A r fi^Tl 0^{:loT»t5o & 

hc i r^@ittizL/c7j<co±{zii^\ ^iTx^r./uti 

*aSra*^a 0 0eSi"5HfecoJtt^ (2 0. 3g ) 
Sr 8 0 0 m 1 <DftVrm&Kv> h/i/x>{:6 5 > 2. 2g 
(11. 5m mo I ) ^p— h^^>^/^>K^c^tt 

JSjRSrTKTSElftJ*- L , fitK-t- h V ^at« L ^ IT 
JK*4aai-** SBtti: 6 2 0g c7.» ij yy U6 oT'^ 



¥fffl¥-7 - ] 8 8 3 ] S 



b?7 7 5. 5g (25%) <D^> 

K2 0 : 3 XiGftX^tz* >!H£fflOf±}^%a 3(1 
— ^fi^>/m^/i.Tirx— h (9:1) T*[e]lR"t~<b CI <t 

y (a 5) 

^*1f->Kn -:/?vuy Lfc 2. 5Mli 

14ml (.3 4. 8 mm o 1 ) £\ 5 . 5g (34.8 
mm o 1 ) <£> a 4 §r 3 0 m 1 COt" h 5 t: Kd77 >l£fg 

■* IT c ^a-^ttSrlkt ^-eaflET^ 2 l*BBJMHRi"« 0 
G>P»»fe*»S:8:fc, 2. 2g (17. 4mmol) CO 
^> ^-fris* a n >7>£ 1 5m ] cDy 1 h 9 t Kp77 
>iZ^ft?L ^^ffi(Z^)o < <9»t5o r. 

tt£±s^s*t*^o h y j/t^^^aicast 

#*3gi-* D 2. Og CO^ffi(DtH^gfeKa 4 

P?>f K (20 : 1 — 10 : 1) TrSWr 
Sffi$*l* 0 C;h,lCjg£^T3. Ig Oi^fea 5 (Si 
Zmmt 1X4 8% % 5JCttSit^Srl«ttT7 
5% coifc^) ^ffl$h5c w^k^ii^Hfecoffl^ 
4*£ LTWfcjh,* (2l(7)Mf$3 : 1) e 
I. 5. r a { l.— (2 — 

(A) 

^^rt>l:yf;vy 3- 1 >J*$:mffiLtL2. 5M»Rl 0 
ml (2 5mmo 1 ) 4r x 3 0ml <D S^^vHjl— y- ;v 
\Z3. lg (8. 3mmo 1) OEfir^a 5^ggt 

m i (o^^^^xmr^L^L xmE.^m^>y p xcom 

3c£r, 3 0m\ (D^^U>^ VIZJ . 8g (7. 

7 2mm o 1 ) CO vvU =i £ A — -r h7^o K£ri n ^ 

feSr 1 -2Wl;lot ^^(wADr^. L -t IT, ISST3 

a^V^TftJSRL^LTftW^e Oni 1 (^^VC 
?5t^i"Sc Jfcl^T^jsfcttfir^ffiTM 8 0m 1 <D 

x^mmmtmixftm-fz* -t&iz L-^ttUtt«rK« 

LtLT-3 5 c CT^B P 0 fb$i±S & I(^*?D(077^y 
a >ii«#^7t ?($cO*tffi.T0. 7 6g cn^yu^ /ir 

-Will 



7 8g (43%) ^)ft-&ttA^*a#«$ix5 o 5^ > 
^ 'H-NMR (CDC 1 3 ) : 6. 85-7. 55 

(m, 6 N ^%mU) : 6. 8 0 ( s % 2, £-H) 
2. 7 2 (q, 4, CH 2 K 2. 20 (s, 6 ( CH 
» ) 1 - 3 0 ( t , 6, CH 3 ) ; 1 . 2 7 ( s , 
6 , S i-CH 3 ) * ym<D ] H-NMR (CDC 
U) :6. 6-7. 6 (m, 6 % *#fllH) :6. 6 

8 <s % 2, /3-H) % 2. 7 (q, 4, CH 2 ) 
2. 4 8 (s, 6. CH 3 ) ; 1. 13-1. 4 3 

(m. 12, E t - CH 3 , Si -CH 3 ) , 

iL ->^PtyR : r a c — 5x>^/U'>y 

fl- (2-^5 L yU-4-^y^otf/U-r>7 ;r =iyu) } 

- 3-r)A-^^D7^K 

JLL L 4 — f y7 p pt'/u£>7>' (b2) 

5 -7<5vU-4 -^"^r V^^DT/Uy^t: K (b 1) £*-f 

■frSrir^J:?)^ -1 tra«jr«iat-t--5 (I. 1. # 
HB) o 4 5 . 6 g ( 3 5 6 mm o 1 ) <D b 1 £ >^ a ^ 

>**j=->»3Lxr* y ^A-szyf7-h^^^ 

Jx-* n-e — T'JtfeOffl^t IT 1 

9. 6g (35%) ^>7>b2 (2M(7)-fi|g^^ 

IL 2. 4^y7 P PhVU-2-^y^yy < b3 ) 
3 3. 8g (2 1 3mm o 1 ) <D\k^<foh 2 ZBStikL* 

m-fZ> 0 2 2. 6g (6 1%) W>/y>b3^fJ| 

fem^<t LT#?>ix^ e 

IL 3. 2-^f/u-4-^yyDt e ;Kyf> ( b 
4) 

1 1 . 1 g (6 3. 8 mm o 1 ) <D4 > # J > b 3 £ 
I. 3(OfftWi:ia«i-2. 5S*co>^yU-^^»>r> 

^t— i^i^2 5^SgEi"So ^D^h^7 7^ji!iit 
lfeWftiU3. 9g (36M W>fVb4 

JJ» 4 . y^^/u^y /u-t*^_ (2-^^yu-4- 
^fV/o t c /U^ V-r'V) ( b 5 ) 

3. 9g (22. 7 mm o 1 ) CO-Y >f^b 4J:yVf 
/Uy^PDy^ytfxiS^^LT^^t^I. 4 
<^tt^4:ig«{zf*4Q ; Si--5 e ^7^-^07^*77^ 
-«at?, 0. 4 4g (D^mm^ >^>(D{\il\Z3. Og 

^> c . JK^as i izBBLTtte 5% T^lT5^Lfcffi« 
ttoK&l&mk 1X7 3% T**>5o 

IL 5 . r a c — v>V ^/U'> y yb— { 1 — ( 2 — 

/f^-4--f y7"Pt e M>'f^^) } -y'/^^r) 

n^^ K (B) 
3. Og CDKffi-T-*b SSrK^o h^ftL-eLT 2 0m 



»8flsp7- 1 8 8 3 3 8 



1 <D*=1-Vl<"? n?>f Kttl ^ft^EIifift^vUn^r? 

satas^v^-e^ijiflETKSKiBAai-So 1. 7 fi (4 

6%) ^^/u=ayfe>-^«feta*i: LT»bixSe 7ir 

(CDC 1 3 ) : 6. 7 — 7. 
: 6 . 85 ( s , 2. jS - 
i - P r -CH) .2.23 
17-1. 3 7 (d , 12, 
2 7 ( s % 6, S i -C 



W-(D 'H-NMR 

5 (m, 6, 3?#S£H) 
H) . 3. 0 (m, 2, 

( s , 6, CH 3 ) ; 1 

i-Pr -CH 3 ) ; 1 
H 3 ) 

*Vm<D 1 H — NMR (CDC 1 3 ) 
Oik 6 % ^fKH) : 6. 7 5 ( s 
3. 0 Oik 2, i-Pr -CH) , 
) 



: 6. 5 — 7. 
. 2. 0-H) 
2. 4 8 ( s . 



6, CH 3 ) I 1 . 10 — 1. 45 (itk 18, i-P 
r -CH 3 , Si-CH, ) D 
III. £ 9 g ir V C : r a c - v^y 9vU-> y /V- 
{1- ( 2 ~ ^ f /b- 4 -lE/f M ^^yu) ) - 

LL 3 4 -JS = ;/7vu-<f (c 2) 

5, 5-y7f^-4-^^y^7 P P7^ft K (c 

1) Jr^D^yu-^D7^Kt7!)y^D7^ K^rSr 

RJSS-a:S£.fcfc:J:9 a 1 4:BI«K=«i»"t"6 ( I . 1. 

#HR) o 4 1 g (19 5 mm o 1 ) (Del £^>y* 

7-^T*||fe^i^^LT3. 2g (10%)(D4> 

III . 2 . 4-I5^/u-2-^yyy> ( c 3) 
8. 5g (4 9. 4mmol) (Dik&tfn c 2 *Rffc L* 
LT4rt*t, I. 2^IftWfcBI«^*i:-l*^3lKa«!i 
3i-*o RJCWIBttaa-C4WH'C*>* tf 2. 8 g (3 

III . 3 . 2-^f/u-4-I^fM>rV (c 



4) 

3 . 6g (19 mm ol) M > c 3 3 . 0 ^ 

i ^~?Z.(D i&Sfy) & P - h ^ > ^ /u* >K*fp«ij t — Jt 
2 5 ^n-7^77>f — «iaTSrfe^itt 

fttttUl. 2g (33S) W>f>c^jq#6ii 
6o Tfeffi^coffiSttKtt^^i^^/iKK^^^ (9 : 



1 ) TEiRi-4C <t^T# -5c 

in . 4 . •✓^^■/u->y /u— tr^- (2-^5-/u-4- 

$Z7>/K>7» (b5) 

1 . 2g ( 6 . '4 mm o 1 ) <D<j c 4 '3r y ^tvU 

is? uu y7>^gC$^LT:(Og&M I . 4 CO 

»1T\ 0. 4 8gtf)*«ffl>f>7>c4^ii:0. 4 
Og *>£riMfcc 5tfJt&09jfrRtt (JlttflO HT}H 
ix^ c . lR*t4S i fcB8LTtt2 9% T^LXglSLTtfcti 
»fc 4 £S*S<b LT 4 9% T-*>* 0 
III ; 5 . r a c - v^y ^yUi> y yU- hf;* { ] - ( 2 - 
y ^/U- 4 ^^n/u) ) -ViVzi-^ 

-^o7>f K (C) 

^^rl^Xrn-y^yuy Lfc 2. 5MM 

ftr^O. 7 4ml (1. 8 6mmoI) 9mlC0y 
zsL^frx.— "r/KfiT'O. 4 Og (0. 9 3mmo 1) (O 

Kffi-?-* c scat ^ffi#Hftz-ejS*Di-s 0 

TO«ETi:R*t^LT5m 1 (D^^l^>^a^^ K 
(3 2 2 5m g (0. 9 6mmol) (Dm&ib 1/^=* =■ $ 
^Sr!B»*-frfc»»«Caaiw- 7 8°CT^^Di-^, w 
cojg-g-ttS: 0 , C"t > 2«Fra*5j:tl f S«a-e3 0 L ^ L 

>r-t*ttJM3ii-r^ 0 h/uxyj:^ h y y b°>y"(& 5fe L /r. 
2 10mg (3 7%) (Z)yyv=iyir>/j^u>y- 

^± ^ft(D 1 H — N M R (CDC1 3 ) : 6. 8 — 7. 
5 (m, 6, JS^mW :6. 92 (s % 2 S 
H), 2. 27 (s, 6. CH 3 ) : 1 . 22 — 1. 4 
1 (m, 2 4, ^Zyf^u, S i -CH 3 ) 0 
^VSO J H-NMR (CDCla) : 6. 7 — 7. 6 
(m, 6, 5?»H) ; 6. 7 (s, 2, /3 — H) , 
2- 50 (s, 6, CH 3 ) ; 1 . 1 -1 . 5 (m. 2 
4 . SH^f^K S i -CH 3 ) o 

IV. ^ g nir >D : r a c - ^ f ^7xnyu y JJ /uf 

* { 1 - ( 2 - ^ f/u- 4 - ^ y 7'd t'/K 

/U) } y>n^|)^-y^ D?>f K 

3V. 1 . > f/U7xn^i>y yU— fc'7>— (2— y^yu 
-4-f.V7 p Dfyu->fy7y (d5) 

4 . 8ml^, 4 0m 1 CO7 hyt Kp77>C2. 0 
g (11.8 mm o 1 ) 0} 2 - ^ ^vU- 4 — y ^'n t° 

y^>b4 (11. 3. #bs) ^ss? l tzmmz A r f^ti 



b 9 O^*03ffi+*o w^SSfefSiK*, 3 5m 1 cot 1 h7 
t Kp77>I:L 3 2g (5. 9mni o 1 ) coy 



- 1 8 8 3 ] 8 



y zr. ~ j\s v $ u u > ? > & m m t fc jgffi iz mm Lttx 

BtB-f-4 2 0 0g<O>-y ^^/U6 OT^dv h 

^7 7^— «i3a-f5o.. 0. 5 7g co^^O^>^>b 

4 Sr. ^t>/>f^^D7>f K (1 0 : ]) =&Eb 

5 Srfti^T^ fu>^D7>fK(10:2) 
SrJH l^T 011X1" £ 6 H^iSS i (ZBBLTtt4 4% Tf-t L 
TSSL W>7>b 4 LT6 1% T* 

IV. 2 : r a c - f/U7x^yUy y /Ut** { 1 — 
( 2 - > f /u- 4 y t'/K >f -/u) } 
n^^T K (D) 
-fr > iz y^vu y ^ 5? ^ £?gjg? L fc 2 . 5 MSSJ 3 . 
3ml (8. 3mmol) 2 0ml (^)yxf yi/x- 

r/l/{: 1 . 2 8g (2, 7 6mmo 1 ) OEfiT^d 5 

«BET^**IIB*rao-C*t»L-t LT^PT2 0ml(O 

EETK14 Ott'f BtHlClo TtjiL^ Lt^tt 
5* -<Ojt 15m]^)>f U^^D7^K 

(wO. 6 2g (2. 6 6 mm o 1 ) (7)yyU3-^A-7 

hyfuysf h'&mmz-ittzmmmiz- ? sx:xmm-r 

R*|-t"So 1- 0 5g (63%) <Di?/u=i y hyu 
2<D^ygy^^2 : 1 : 1 (OWl^X^^f&^lZ^^E'f 

SttKtftl^ J H-NMR (CDCU) :6. 4- 
8. 2 (m, **flgH, 0-H) ; 3. 1 (br, i - 
Pr-CH) % 2. 55 (s, CH 3 ) % 2. 33 
( s , CH 3 ) : 2. 22 (s, CH 3 ) ; ]. 95 
( S> CH 3 ) ; 1. 13-1.47 (m, i-Pr- 
CH 3 , Si-CH 3 ) c . 

V . £ y o ir > E : r a c-y^f ^y!j/Uf7 {l 

- (2 — 4 } v>^Z3-r7 

V- 1 a 2- (2-^^yu-<>-v>"yu) -§S@& (el) 
14. 2g (0. 6 2m o 1 ) <D-f- h V 2*% 2 5 0m 
l^y-yn:S»LtLTl 1 8. 4g (0. 6 3 
mo 1 ) (Ov^^/U— jh^/u^d-?-— h Srgsin-t"-5 c . 
138. 5g (0. 6 4 m o 1 ) CO 2 — > sf/u 

fti^-ccco»-&«isras« 6 4 mmmm-tz* z-<o 

-ma 



Mffity Sr zk ^ Se L tx-r ^"CttUiADf a L-t 
LT-««wLfc*«ft«rMg S0 4 -Clfc«M-5 0 Sfflfr 
iteTI-f^#^LT#b^^>ffi±^ (1 8 7g ) 

[ 0 0 7 3 ] A0*#*M>*K % 3 3 5ml <7> 

y — yu^5j:e>'l 7 0m 1 cOHsO^T'l 3 9g (OK 

5. jfcfiETfc:;* h y > t°>^^ l , * L 

T«B4»i::***&K£*tt IT p HffiSrfftiPT^ 1 lz 
i"S 0 -^^•□^£^^^yi'T-3 0t4titJ^SL^ Lt- 

ix* (140-H5t/0. ImmHg) D 
1174 : 96. Og (81%) 0 

V- 2. 2- (2-^^yu-^Vv^/U) -^yyu-^ 
K (e 2) 

96g (0. 5mol) CD2- ( o - =*r i> y yU) — |SK 
(e ]) 8 9g (0. 75mol) ^SOCU t 

a^T-t-ssT- ( 1 b#Fp^> ast-r* D mm^^^/i-? 

5 Om \ <D \*/U^>X~3\m<Dfytti&miZ£yf&< c . ffi^ 
fiJ*ft«9l:J;oTa8t2i (103t/lmraH 

g) o 

IRS : 101. 7g (9 6% , 0. 4 8m o 1 ) 0 

V> 3 . 2 -^i^/U- 4 - y ^/U- l r > 

(e 3) 

10 1. 7g (0. 4 8mo l) <D2- (2-**3-ji"< 

zs&M — rf^ y tV— ^.07^ K (e2) Sr. 6 0 0m 
1 o hyU^>^T'l 9 lg (1. 4 3 mo 1 ) <OA 1 C 

HCI (ca#'*LTti»«S-fri 0 7KttfeS:^ix^ix2 
5 Om 1 co h/U^^T'Eluattl&aL, ^ LX~$%{Z L 
fc*l»ffiS:fia?P<ON a HCO3 TkJSSKifc.fctfN aClS 

lwBfe#*LTaa»S:|K3B*-&5 (78t/0. 2mm 
Hg) D 

Ifcfi : 8 lg (9 7% , 0. 4 6 4m o 1 ) 0 
V- 4 . 2-J.^>U-4 -y^yU- >f> (e4) 
11. lg (2 9 4mmo I ) ON a BH4 2 10 
m 1 co-r h 5 t Kp7? ^ / — yu (2:1) fT* 

3 4. 1 g (19 6mmo 1 ) cD2-^fvu-4 — >^ 
/U-l-> (e3) i^lEl^JC^DL, tit 

$T7jcco±{ia#\ ^ITHHC I frJBJBL-TpHttSr] 

tS-SrNaHCOs ^>fiafO*<SJK*3 Jzc/N a C 1 J^^T'St 



tzwgm (3 6. 2 g x zm<mmfc<D&izmizm£ 

[0074] m-nm^ 2-^/^-4 - * 5^u- i — r 
>y./— ^Zm^mzisi^x. o. ?5g op- i^ux 

¥PN a H C0 3 ^joic/Na C 1 j|»T?5ti*L ^ IT 
MgSO, T^*T^ C . ?§^J^?«iET^^#^LTae 
^S-^g-T^ (6 2°C/0. 2mmHg) c . 
iRS : 2 5. 7g (83%, 162mmol) t 
V. 5. v^^/Uv-y /HT* (2 -m^yu- 4 
^^t^V) (e 5) 

B u L i ^?gS?L7t 2. 5Mmm2 6. 2m 
1 (65. 6 mm o 1 ) S\ 1 0 . 4 g (65. 5 mm 
o 1) 0 2 4 -t^JV-^ is?* > ( e 4 ) 
5 0m 1 t7}te 7 jc^ t Ko^^>cf.^M^DL^ It 5 
O c «20tFW^«Jit^ r^^^^tr, 3. 9 
5 m I (DM e z SiCl 2 irMWz 5 0ml (DMik^ h 
7t KD77^fi:iAUlt»il^L itSSr8B#IH 
<^p e ^cMADi-^ c rcD£l<£%£ 1 5P#^t!#u 
METCi^fLTag^$rn Ire® 

(n - — ^ri^> : CH 2 C 1 z = 9 : 1 ) 0 

: 15. 1 g (63%, 41 mm ol) c 
V. 6 . r a {1- (2- 

^ci7>f K ( E ) 

n-^^-y-^lzB u L i SrJg£¥L£:2. 5 MJgJS 7 . 6 
6ml (19. 16 mm o 1 ) 50ml <D*r h 9 fc 

KD77>^t3. 5 7g (9. 5 8mmol)C0Me 
2 S i (2-Et -4 -Me - I n d) 2 iZKifi-ejfciD 

u tTr co^fe^ 5 o < c-e3E^3»maos»-t-«« 

»wH»S-fr % »i§L-tLT|SJ»i-S 0 2. 23g (9. 
5 8 mm o 1 ) OZrCU §r 1 5 0 m 1 (DC H 2 CI 
2 U: LTC^SHWfcSr- 7 8 'Clc^SfH-^. 

~ y ^^Ajtg^gsiDt^ LTC^^^^- 2 0 c CT-3 

> (2 5 : 1) T^iSSlttogTO. 1 8g O^U^v? 
feolS* <> 5 : l) *s»6ix-&o Wife**; 

<di /4(D&m\zmmL^ix-3 sx:x-m&<ti.. m 

iZO. Ig <attiftj8-&4*£»* 0 Si^M^iltS 

^ ITKlt^o E Ott»*5.-fe S fleas* u > 

V]. y oir>F : r a c - y.?<f ;k> ij fl 
- (2. 4 — >f ^^/u) 1 is /V- 3 - A - 



#B3^7 - 1 8 8 3 1 8 

v *- L- (±) - 2 ^/u- 3 - t KD^y 

- 3 - (2 - h/u-f /u) -/d f*-*-— h ( f ] ) 
1 5 0m 1 <D h/UJO*3j:t/5 0m 1 4)E t s 00^(0 
4 2 g ( 6 4 5 mm o 1 ) <D Z n & 8 0 - 8 5 X^Zim& 

tLTSl. 6g (4 3 0 mm o 1 ) (D 2 - h 
/u-TvUx t K*5 J: 156 2m ] (5 5 7mmol) o^ 

■^4*$r®*D-f-5 c 5% (D-?u-r— h(D$&Wik\Z^ 2jq£&^ 
ft^-C»ettS:8 0-8 5tT8 0^(DRg<rM»DL 

-t u^^g^^ 8 5 tt* 2 mr*m& itutu 

[0075] 200g <D5k/3 0 m l CDH 2 SO, Sr^ 
S*5J:<>'N a HC O3 ?^®fcJ:t/N a C I MSS"C^)*ffl 

(1 0 lt/1 mmHg) 0 
: 8 6g (9 6%) 

2. ^^/w (±) -2-X^yu-3- (2- 
<4>\>) -~7u t°^-^- h (f 2) 

13 2ml (8 2 6 mm o 1 ) <DH S i E t 3 &\ 80 
0m 1 (DCH* C 1 2 ^T'8 6g (4 1 3mm o 1 ) <D 
/3-t KD^yx7r/M 1 \zmwt% 0 10 2ml 
( 8 2 6 mm o 1 ) OBF 3 — .x— • ^/U^r- 5—10 
°CX5~1 0^03BB«w[Hl^ttiC»iDr2)o ttT2 0* 
MO*iZ, roiR*4fc«rlt«3ir*.- 2 2 0m 1 ON a 
HCO3 (pH 3) XO*D7k^fi?C0^(^ jg^Sr^- 
^^-Cttm«3BL, ^IttiffiSr^iL, NaClS 
»-Cftj»L, tt»L-*LT*e«iSi--5 (12 0V1 
mmH g ) Cl 

»IXfi : 58. 9g (74. 1% ) 0 

3. (±) -2-^^/1^-3- (2-h/U-T/U) 
~^ D ^>i (f 3) 3 8. 4 5g (2 0 Ommo 
1 ) <D^7^>V{ 2. 8 5 0ml CO 5% jf gN a OHiJ 
i:L> v 8 5 0m 1 OMe OH^4. 5 l*BBit8K M e O " 

SrMgSO^ T-e«L^LTlKe«ia-f--5 (1 0 7-1- 

0 $x,/imm c . 

B& : 3 1. 8g (89%) o 

VL 4. (±) -2-.^^/U-3- (2-h^/u) 
-7°Dt 0 t^/U-^P7>{ K (f 4) 
16. 0 4g (9 0mm o 1 ) (Dfife f 3 £\ 19. 6g 
(2 7 0 mm o 1 ) WSOCl 2 £: — Jgtw 8 0°Cir^>o 

SOCl 2 4-|»<jfe<^ h 
-*l(3|,%iHJI5Ki5g«iSi-^ t . ~ ' 

HKffi : ] 7. 7g (iH) . 

YL 5. (±) -2. 4-i/Vf/K>^/> (f 
5) 



#B8*P7- 1 8 8 3 1 8 



3 6g (2 7 Omni o 1 ) COA 1 C 1 3 S\ 5 0 m I <D 
h/is^^tpX'l 7. 7g OOmmol) ^8^7^ 
Kf 4lz^ 2 05}CIoTiSJ)[lL^LT:^^^8 

0 , C"C4*IBftl*i-ft o :iit*/HCil:af t h/u 

xyt'itB^lL, H 2 O, N a HCO3 *»*5iVN 
a C 1 mmX'fc'ftl. ?^L^LT?Igt5 (] 09t 

(n-^^t>Af.^7tT-h6 : K r F =0. 

4 4) 0 

iR4 : 13. 7 5g (9 5. 4% ) c , 

[ 0 0 7 6] m% VI. 1 . -VI. 5. fiSynth. Co 
mm. , 2 0 (1 9 9 0) 1 3 8 7 - 9 7 CO t R) 

VI. 6 . (±) -2, 4 - ^jX5vU>r >^V-/U (f 
6) 

3. 5 5g (9 3. 9mmo 1 ) CON a BH 4 15 
0 m 1 CO h 9 t Kp77 * y —A- ( 2 : 1 ) ^ 

"CIO. 0 3g (62. 6mmo 1 ) <D^r h^f 5 frS 

■c -c 2 b$bb *5 i tjfft 1 * x-m s -e*a l $ e r. n £ 

tK/H C 1 pHlfi^l t U tB#ffi*ittlBi-* 

*ig£ (?) Srft§5&U ig^t&SrE t s OT-tefc±i&i3SL^ 
LTtttUttSrN a HCO3 SiKdait/N a c I mmxfa 

iRfi : 10. 24g c 

VI- 7 . 2, 4 - fvM* (f 7) 

10. 2 4g (6 2mmo 1) ^>-^V-yUf 

L-«t IT 2 Om g cop - hvl-Yv'i^yu^cx 
K*fPl»*aS.*D-t-So w<PR^tt£ilKft»? 2. 5P# 

ae»S:3Kai"5 (l 3 3°C/1 OmmHg) o 
itXS : 8. 6 3g (9 5% ) 0 

VI. 8 . (±) -isjtj-suis}) A— fc';*- (2, 4 - 
^^^•/U^T ✓"Ti / ) ( f 8) 

3 7. 4 m I 4> 1 . 6 Mj»ft (59. 8 mm o 1 ) On 
-BuL i /n - ^^f-V-S^S: 1 0 0m 1 co E t 2 
04^8. 6 3g (5 9. 8mmo 1) OEfi^f 7C 
»Lf LTlcD||^^f^4 0 c CT«t^) o L 

itftSr* 30ml<^Et 2 Oft*3. 8 6ml (2 9. 
9 mm o 1 ) COM e ~ SiCU (C^o < p MAD L-t L 

toi L ^ LtagteS: ^ d 7 1^7 7 >f -©If § (n 

: CH a C l a «9 : 1 , r F =0. 2 
9) . -4jatt7 7 ^ 9 Lt UM e OH"C 

ifift : 1 . 2 5g ( 1 2% ) c . 

VL 9. rac-yyf/k>D/L-t:7 {3- (2, 
-f K (F) 

3. 2 5g (3. 6 3mmo I ) £O^U— |>ffi{£-7-X_8. 



tv2 0m|cof F7t KP7 7>CSSfL, 2. 9ml 
<0 2. 5M?ga (7. 2 6mmol) n-BuLi/n 

[0 0 7 7) 0 . 8 5 g ( 3 . 6 3 mm o 1 ) (7)ZrC 
1 4 5r 3 0m 1 coCH 2 C U Z. V 7 

i3^Aa^i-^ 0 »7t^t^yit(^l : ico 

ox^ix^So tmmi 5% c 

7t^ft(7) ^-NMR (CDCU ) : 6. 8-7. 

5 (mu 6, 7?§^H) ;6. 82 (s, 2, jS - 
H) , 2. 3 (s . 6, CH 3 ) ; 2. 1 ( s ; 6, C 
H 3 ) ; 1 . 3 0 ( s % 6, Si -CH 3 ) 0 
VII. * ^Pt>G : r a c - v 7 ^ ?vU5/ y /U fcf ;* - 

(1- ( 2 -y ^yt-- 4 -JH^/l^f } - 

1. 3 cm 3 co 1. 6MjSSx^-r/UttMeL i» 
(2. 0 8 mm o -1 ) 2:, 4 0 cm 3 (DEt 2 Ott 
0. 2 6g ^^^Dt^A^-SOtTMDL, -ett 
w^«-&ttS:-l 0 t C^2B#Fp^l^-r^ e SfflSm 2 

£0 TcSMMiELTO. 1 5g cO#^^7jq#^>ix/c c , 
VIIL ^ct>Gi [Bu 3 NH] [B (C 

e Hs ) <, ] <tCO^)£ 

0. 1 5g CO 7? # oir >G£- 2 5 c m 3 co h^^>^pX 
0. 1 7g co [B u 3 NH] (B (C 6 H 6 ) <, ] !C 0 

^m&cit^i-^ (Bu=yf/u) 0 

[0 0 7 8] Bg^ 'Me=> ' E t =^^yU N B 11 
= y^K I nd=>f>7^/K 

^^a ^j 1 

$£^Lfcl 6 dm 3 S^SSr^SlT^7^'>3.^L^ 
L T 1 0 d m 3 co^^n t° U > &m^~f 
[0 0 7 9] ftl^ 3 0 cm 3 (O^ f /U7/^; y ^-f 
>co h/^>*jl- (4 5mmo 1 COA 1 i*-tS=Si~<5, ¥ 

t5^-y ^-Sn = 1 6) Zffi1mL*ixz<offi l &m& 

3 Ot tl 5 4»««si"* 0 

[0 0 8 0] JltWU, 3. 3mg (0. 006 
mmol) co^^oir>B^r, 2 0 cm 3 (O^f/UT/i/ 
^ J ^ri^XO (= 3 0mm o 1 COA 1 ) {Z 

[ 0 0 8 1 ] CcO^S5^*{rS^iZa@7vL^LT-?ftcO 



»BB5p7- 1 8 8 3 1 8 



y *j*ffiTi3ftaii-s 0 i. 44«iiyDk t u> 

[0 0 8 2] tto T*«gtttt 436kg ( P P ) / g 

VN= 3 6 8 cmVg; Bk£= 1 4 9 . 6 *C ; II 
= 9 5% ; mmmm=8 8. 6% ; BD=0. 3 0 
g/cm 3 ; d eo= 2.6. .0 0 /im ; Mw = 1 . 8 X 

SJS^J * 9 o "fe > 

HSS S [m g 3 



10' g/mol f Mw/M., =2. 2 C . 
[0 0 8 3] ^&M2^J 1 

*fm^m^»frfc*tt«] inure****, ^ T co 

- >Jnt^l (mg) 

- 

* 1 L* LTsK y v-i:oi ^taesixttt* 2 
[0084] 

fi^r^g ^y -7— jRfi 
rco [kg) 
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3. 


1 


6 0 


0. 
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6. 
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5 0 


1 . 


3 0 
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1 0. 
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3 0 


0. 


7 5 
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4. 
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7 0 


1 . 


1 0 


6 


A 


6. 
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5 0 


0. 


5 5 


7 


A 


6. 


1 


3 0 


0. 


2 5 


8 


E 


3 . 


0 


7 0 


0. 


5 0 


9 


E 


2. 


7 


5 0 


0. 


2 6 


0 


F 


3. 


0 


7 0 


0. 


7 2 


1 


F 


1 0. 


3 


5 0 


0. 


9 6 



mt& vn 

M [cm'/g] 



m * 



11 

[« 



mmjiwi 

[%] 



BD 
[g/cm 3 ] 



d so 
/; m 



Mw 

[g/mo]] 



Mw Aln 



2 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 



259 
354 
-409 
131 
215 
352 
110 
215 
123 
216 



151.7 
152.4 
152. 7 
145. 1 
150. 1 
151.3 
148. 8 
151.9 
146.0 
152.5 



97. 9 
96. 0 

96. 5 
96. 1 
94. 9 



91. 6 
88. 0 

92. 8 
88. 0 
87. 0 



mm i 2 



1.00 
[008 

C C\ BD 
Mw = 6 

saaj 3 



o. 3 b a r a>**tse»KaiiiBiitAi-*. 
k gco^y -v—tm bJi^o 

5] VN~ 7 6 c m 3 / g H B/S = 148. 9 
= 0 . 20g /c m 3 , d bo= 1 8 0 0 // in s 
. 2X10^ g/m o 1 % Mw /M„ = 2 . 



0. 25 2500 5fcjR|£ 

0. 24 600 4. 6 X 10 s 2. 2 

5.6 X10 s 2.4 

0. 35 2000 1. 3 X 10 s 2. 1 

o. 15 3000 *ao^ 

0. 25 3500 1. 2 X 10 s 2. 1 
T^ffl^ 2.6 X10 s 2.3 

*JWJ£ *»J3t 1.2 X 10 5 2.3 

LT 1 0 d m 3 <Dm&y* f U>^iAf-5 0 
[0 0 8 6] #:t ^ISlfcfflYIIMCifiE 52. 5 c m 3 <7>R- 
(1 5mgO> ^n-fe>G^tBSi-4) £2 0 
cm 3 o h/^^HSWL^LT^OJBftSrWfflatfjz 

aiZioT 7 0 c Ci3 lH»|BWIfc»i-«o *&tt2 Om 1 CD 



%fffl¥-7 - ] 8 8 3 1 8 



[0087] V N = ] 2 0c m 3 / g , 144. 

8t, 

tt*Lfc7 0dm 3 Rj£»tK*-C7 5s/>**»Lt 
L T 4 0 dm 3 tfJiUtt^n f U V£2gAi-<5o 
[0 0 8 8) Si:, 18 0c m 3 coy ^/UTvUS ./ 
>-c0 hvu:^ ( 2 7 0 mm o I CO A I {CtSSi"-5. 

^*~Sn = 1 6) SrS&jDL, ^LT^coS^ 
ft^3 0°Ctl5^Wm, ftPT'3 5gcOxf u> 

>A^20cm 3 ^yUT/U^ J *r*)-><D h 

i (30 mm o 1 O A I ) CjgJft L-t It 1 5 #»S1" 

5 r. £ l= J; ot«gttftt5 c 

[0 0 8 9] ft l^'r ^gffi^S^C^A L ^ ITR 
Jt*«:!ftO#£K±oT 1 0^cr)^(-5 0 c Ccoft^^ 
(rttM L-t LT«# L & £ 4 
5 C r.0 4«FBBOBIl3, IC8 5g ^^u>«riS«tM 
t^E*tt*&i-* e ftt- 2 0ml <7M vt'd/V — /ucofts 

>m*L-tL"C3Ky^-Sr)t^<S;ift-f-s 0 3. OSS 
% (Dx f u ^tfico 7 > y ^ /i: / a t° u >/x f u > 

[0 0 9 0] VN= 2 2 6 cm 3 /g> M»-=2. 3X 
1 0 e g /m o 1 v Mw /M„ = 1 . 9 0 
Stfc ffl 1 5 



ttfcLfcl 6 dm 3 fcfcm&^mX'y 5 y L - % 
tL-T, ^#ttft-&1**S|feA»JxT*5 0- : e LT ] 00-1 

2 0*CoS6^fi5lfflSr^rLTV^ 1 0 dm 3 V y >g 
5>£2 0 c CT2»Ai"^> c . 

[0 0 9 1 ] f^i$2|^i*PT2 b a r tofu 
><OJE A*5 J: U*J*J£ (:iot77yya jfcjf txl^J 
l*<o ^OlRC^JSf^SrSigilJSi-S. &l^T\ 30c 
m 3 cny ^/UTvU^ y ^r^XD hslszL^mfa (=4 5 m 
mo 1 (OA 1 l:ffilt2>, 8i**TttTj||«Lfc»? 
£ 7 5 0 g/mol) ^^ADi-^ 0 

[0 0 9 2] Srt»rt*4*«r*#Tte'l 5 ^coFp^Iz 3 0 
t^iDKS L-t L T^EESr^.^ u >co^AC: J: o T 2 5 
0lH]G/^«»*«ir*5^T 5 b a r KBUM"*. - 
HirWrLT, 2. 3mg(D^^Dt>C^, 2 0cm 
3 coy ^/pt/u^ y =fr-fr>co> h/i^*>j»ttfz»apL*L 

Tw^S5SrS/^Si^^AL^LTS'&^Sr7 ot^fi 

ioT^cO^cOft^ 5barC»n c 
[0 0 9 3] fr&£2 0 m 1 <7M V — /WOjRin 

{ictottl L-t LTaK y ^ — «r*a L* LTXSftft 
i"S D 1- 3 kg cDtf?y si 9- bix-5 c 
VN= 5 4 2 c m 3 /g c . 



